uo 




Jb 



y* ^ja ^S'X-t cul J> 



A— 4 1 \ riU 

* l g r 'y A 

JLj j)S <ju- }j t(3L — Jl J\ 4-JU-JJl til i^SlI frL-i»)n ^1 J 

ULxJJl j tiJU-iJl qIj^I j-&J '^-r> J>\ j-^l f i,x fe 

\j^ n j* JS 1 Jt\ 0 , 0 ^ L 4 IP j— OjliS ^'j A_JUiJlj 

o-lj ^ 1 g a p-jj JU _^3l <31—51 JsL^* ^l-V 4 t^L^Iji c-jjt?-l JiJj 

^J , jj L?-l jJl jU_-i J? Jl_a _^l J- *— ’b*^ “■' — ,S “V' 

‘L^lJuJL^: J jjl a>- (_ 5 J_» J L^LS' “4^J' oLi^Jl £]_^b -^' 

t j_»j jL*_JLi—-'yi 5_jij ^s- oJ-u^l t^lj *— "b-^l ‘"j-* OuLS lj-* 

S5 ^ ijjJia» ti J 1 ^ '^y jr-~ li^'j 

.f-Lo-Nl o-lj ^ Lji>- Jj Jl- 4 jJl 


:<L-I jjJI ti-LfJI 

: ^Ju L« A*^b-Ol l_-sI«xaI 


-r- 



‘f ^ ^AV) Landsat - 5 TM iJUiJl oLi J.\ JJ J. J>U ^ JU ,^| ^ ^ 

.(fY* * \ mn 

“4-^J *-^»UUaj ^1 ^U_iJl JU >^Jl , Ju^aJ - Y 

. 1 La ^ 1? L>c^o 

4 — -U'AJ* ^ 4 -±» ^Jl OLj^J! j* £l jjl j__? - r 

.ioL^aJl o UaxU l 

^Iop! iw<^ is-l v-U-Vl ^jJLl jjUll jl^l - i 

JaSljjLl £. C^ol ^1 Spot ^aij ^ DEM 

.0* , * • *0 ^-Uc 

A^fcJaJl ^ Ud^l! ola jLca SwL&li y - 0 


.4*-*! jjJl 4*s»c^L« 

soil C^jl^'Landsat-5/TM ol — -JCV olkiJ a ^-l^jJl a ju* ._• 1 fo 

*( f Y * M ) c( f ^Vl) c( f ^ <UV)ol^ ojl^ l^L^i ^ ,jj| 

Spot -2 Y * • Y ^l^Jl ^_iU ^J ^ ljxU f> ^| ^ tUU u 

•( ') r*-> l/ ^*-**>j* i-ljjJI s-L* ^ NU>-l olkiUlj 

i«»ljjJl ^ Aa.t. > «.~.»J,l iJUaiJl oUaiUl oLiLi ( \ ) pjj J jj-j. 


£p^l 

Path / Row 

ol Lilli 

> 

< 

164/42 

Landsat - 5 / TM 

(.mn/v/\o 

164/42 

Landsat - 5 / TM 

fY’O/U/T 

164/42 

Landsat - 5 / TM 1 

f Y* *Y /v/\ 

152/299 

Spot 2 


U-S - tlfolji ^ Xa iw> ( _ j 1 p oLkaJUl aJ»U_« iJUp 




jJ jcikiJ J53 LJ _^DI ,_y Cy^^-l yL^ 4 £r*"y (L 

0 _. i y .., 1 U5 ‘a Y o Lw jJl LfJjJ L-w-L-l LkiJ Spot 2 ikiUl o _ytpl 

y, ikiJ J53 lk^ &u i° Jai '^ Ll 

LyS 1^ \ Y - <\ y* Jili L J\ Pixels J~53 * , * Jl * . r ir 4 Landsat-5/TM 
JaSl Ja-aj ( J^ jl SjLJi)fl A-*-*-?- j-ll kLLJl (_yL 

(Pseudo invariant Feature) Lv»l>- Jj\ .k-k klL5 LaL*j 

J../« j-l l o y Oj-^l Jiij .L*' jill o yi Jtji> O' ^ O' ^y*-? 

^153.1 JJixjJl slit J-S j .y-aY A , o (Landsat) A_oL va .il! olkiUl a-LgJ yl£i' 

yJl j iib>*il ( jLS3l LslyJl oLv> yJl y I y*l y olkiU 

Vj i j Y bands JUL^U jja . Jl JJ^Jl aLil US' t( ) ) JSUJl I fr 'o k :> 
yyLayilj j*-> UU . jl— L^Jl kSj^-J jl^ 4 J^" *— J 4 j-L*->-I 
y | jJallj jLjS3l ju yiiLJl 8iL_p Simple Constrast Stretch yjUl ^1 JvLjLv-U 
oL<LJ >*■••••■» • Jui LjLLL-j! l^JlS j jLS3l -La cS_r s “‘^ 
eJija J i iS jU-l ela^l X«L*J.I t— .L^Jl jiy jly^l S' -'^ 

y oL-lj^l J^U- y y-^ i LyJiJ 1*1 j ^Classical photo interpretation lk>Jai\ 
o3L~>- aIvI Ly _iij tip j~Jl oN J ^vj j ,. ^a> «j jyjl! ^ ' ** ^pixels 

l , 1< <bl yj«-f 1 g*.i st j (jLi^Jl yr , - > ' u>! a____^*JI aS^LJI l_x_v'yi -Lva^Jl 
(Hastenrath, t(Embabi, 1982) t(Finkel, 1959) 1-4^ j-^ Jd^- 4 Ji _^l jLi53l c-jL5 

. 1967 ) 

LjjS L-jyu-Nl SPOT ikil y i^ljJJ Dem ^ jl (^r^ 4 Lajj y 

J Li! ^PjAjiaJl ^JLL! Jip oyjil LUi> j o •,***:) LJI >^^kll iailyl-lj 

.o-ljJl L-vL-Nl L^-jJyjyj-A-l 

jijLLdl j £>-l jll y* lM s^*3i»l jJ Ll>-lJl O^i y>-' ir 4 -? 

LJLisi LSI Ij-Lu-I L~>^vi J“>L^ y. JjU yj frL«p-)ll o-ly iv*LU 

.L»! jJl yp ol* jJjJ.1 a ylj L^>- y Ayi>- aUapN 



(Mackee, 1979) y 3i^UI aljj-J ^ ^JU J\ jLiSCJI Jl&it ( \ ) JSLi 



! AjLLwJI jjJl 

j j i>-lj y JLyJi y oL-lj^ yyr' ^ 

y JU^JI ilj£ y (-» 1401 jJA y\) *~>\ y : JliU J* ^ 5 jj-^ 

^>\} ytfU*j>. jpUUU tiiljJl) a-^Lpj ^ij 

j c«a_JI y->- i*-l y» y (-ft U ) <\ <. yUaJl) 

ti^-<>Jsdj y j-p cp'L-^^^M 5 — ^lj y y0 y ^ ^ ^ 

<.*L~^y\ <>-\j if JL« j^\ j->^>- ^Jj^ 3 if (^ ^ £ t<u ~u y)j c-Ls^) 

y JL* )\ y>^ £jj-^ p-~J£ y (^ * oL^lj^j 

oL*jy A-?-ly ^->lj-^-*Jl ^^>j_ Jl jp (^ ^ ^ 4£'L_**^?-Nl 

jl y>_*Jl y- (-ft UHt jy>-*Jl)j c jlj-*— *Jl 4^l^_^- y* (—ft ^ i * A tj-jj-o-dl) 

p JLo jJl yjlj y (— * ^ ^ 

(Frybcrger, etal , Aj jL>jj frj^) f fJ y jls>Lil 

^y (Bader , 1989) <Ljyj tojjiLi-l JU j y ^^bjJl (3^*->Nl oN-lx^a jp 1984) 
(JLw~JNl y (^ ) ^A£ o y*_** Jl) a^L?-LJI a-*»I yj tSjjJlJ^I y JL»^5I aSj->- 
y LjUJli^I JU J\ ^rf} (^ ) ^A*\ tyl^gJl) <u*lyj .f'liftdJl *\j>^> y 
hj U-J^Nl oL-ljjJl ^IjJ^I aj\Jo y yl^Jl ^*Lp jf^J 
^LuyJl 4 -SUUII y S-Xa v Jl jlySDl a_*»I y y J-*j y^ A_y> 

yj| jl ^ j\ jJLSJJ j ci-ij-JJl iftlaiLL SjyLU JU-J- aA*^* y cJLS’j tiojj*^Jl 

^IS JLdi ^L§-P y ^jU^JL^I A— il J jl Lfll *yjA\ 

^lp yo (Landsat) oL»JjN ^y-L^Jl y>-aJl ^y a^jU-a iJLixi j yv^J 
iy Jy^ dUl ^ j (MSS) iJLJpSM ^^-xjdl ^lil J (TM ) ^ y^jll 
yL>» ) * * y yw^l yUj jLiS* ^5 1 c-A*l5si^o jl N All Ja_>-N 

(TM) jll y-l yU ^y^ jJt 0 y5 d^LJl joj .U3yP jS~* l * J ^fyW 

ijuLo ^SoUl Aj y^l j y/aJl ^IU-j?x^-ouIj l^lj .(MSS) <— 5 ji 3 ^ I ^^A_«lil AjjLa» 

iJliCll yyjJl o y yy JJJij U^jlj aAx* jJI jLiS3l y ^lyl ju j-yll j^3 
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• * * 


.*l ^ j a * , 


: \ LL* oti jj^a Jl ^ ( yL* Y - \) aJL*J| 


lP* J"2S"*“^ °J-* cJlS* JJlU *1 CU£ iJjJil 4_> yL-l J j-vaJl aJL>- y j 

Y' * ) tgwSj-p ^ ydlj oLi£Jl iil ^1 yi ydl j C( JLpVi 

dJJiS'j. ^ *,**•: ^ y»LJL* oli aJjJII aj^M j j^J! oju* j (t y_^> 
‘f ^ <*VY <y U! (MSS) oLi/Vl ^PL^JI yjJl ^ JLsUi Jy * 

A_y>j> ojj^J ajj->- ju Ojli U5 til* ^Jl oLi^Jl i5 y yLiJ ^ <\A£ j 


(Para- V-yiJlj aJU* ^J l oUSJl £ jUJU ^iUij (^ <Ur - H * <\) Lip Y * 

.A“*ii>cil ^-Loi! { ja>c]\ j*J L&Jboj bolic) 


^UoaJI jjwaU i*» I J^J Jjlrf. y> Ji*dl J^U A^ljJlJl ^jLb o jfii \ J 

j-z* A — Y oLi£)l <Sj>- jl oLJsVl ^wLxiil oLoJJ^ 1 1 ^_iJ| y* 
j^aJl ^IwL>cI^1j A*_L^J| jLi^Jl aS j>- y« JJjbxJl X_Pj t Al**> ) Y jlJU ^1 p L 

A - Y , Y la A_*L ^j| oLj^Jl aS y cJUj Aj y£-| 
ili ^iUij oL^JJ V y^jJl y yj j AJLUa^a JUp iiUl Hail ^Jl 
t3^iaJl dUS Jli^j <>i£ ywd! oLi-^Jl i^ljjJ L^_JLp y5 yJl y£j: ydl oLHl ialiJl 
wb y5\X wiUJjj 4 A-JUaaJI jj-s^aJl AAjUa-4 JUp £j>- y ilaJi^S yHilj 

.^wUjdl oL^uJ'y y>-5iJ AwoL^ll ^ aJH ^1 A-iLv^'yij 4 a_5ju j a S*yxill 

• ^ ^ ^ i ^1 jyJl) 
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jWLtttlj dll » LoL-> 

:o-l fUM 

J£jJI) JL^I ^U' & J j-^l o* C? 

OJ, ^P JL*J US c^yJl ^JuU ^>JI >UI ^ V 0 i^j i(T 

>r srv ji^^ijiuo 'o* Ji_pyfUUi 

;Nl <U Y 0.{0jT0T* jPj-P ^V b UH frl — 

sl>^o UlS ojlj Uo ^'.P' tLij-i °* j °' J ^ 

opUI cjjLU ,_^ j-p j o^A-l ,_y5i JUiJl ^ ^ * djh. i (L) •~-iy~ 

».| o-l jJl jJ-j .o j^-\ ^ iy ^ <-^i l/ <*^ v 

j «SjjiLi-l» .1 j i JUJiJl j, «^UJ-I ok~-j ‘o>Jl ^ (( ^- jJ ' ,) 

JSUll) .(j ij-lJl g^U-l U jUaJU 0*r*j 'r’i^' dr 4 (( o^kl! 

.(^ *\A t (, jJA y\) t(T ^S j 

J yJl ^ ^ £*l ^1 *£\ - j'yJ' ^ ^ £?J 

J, jjUil J-g— j' ,_jia_ij ^1 oL> ^1 jU£Jlj t/ _ j'-wajl VA* Cr 4 

£-Ll** JjJ Ijju Y o * - \ • • £U"jl <jx £* U-I^l *'.r^ -<5jUil 
(AL-Jb-I J _^u jLZ ,y> o^i o~o- jl-Ul> <i_r^' J 

jl jjjl oiU J jJl ojyUr' jUS oJUJi ^ UaiJj Sayari , Zott, 1978) 
o-l jJl eJi* Jj^rj ij*jj 1 jiUl £-U< <jji T 0 * » ^Uijl (_jH a^U- sjj-aj 
. jl jjJl oU- jlJO«jl ^ oil jJl “j^^l oi-»jl5vJl ^<1-^1 

iik. dJUi ^ If Ljuj-. I jZj> jLS • • JIja- a — ^)ll o-l j **-' — 4 

olJu Xj> a— ala- 1 ' a A a ., <a * — *>' ^ I- 1 -; J— »J ‘ j^ 8 -* ^l 4_ rfJ - 

40j-oJl j tjj-llj 40 j-i-fll ^5* OJo <-t-t^>L5 a-Lo-Nl ip-lj -oLio-j-Jl 

^ , A - ; J • * X cJo^jJO 0 Jjlll jlSLJl iAP ^ij coy t A J\j^j 




o! jUJ 1 5jU! %} jj» ( Y ) 

(^ ^ 1 5j j A~S\) 4j3^AsJ| O^aJI 0^0- (jw>- • 




Wj (r) 


- U - 


h>~\yi OMiJl 4 juLJI (_$ jl Jl «-L^I (Y) j»Jj J jjJ^I 

.Gk\m 

<ujJ_o -Up oL-aiL (jij _p^> Jj^>- i?-lj < 5 ^:j j 

lUpijJ^jJOL OjJ-l <^ju jJx* J ij jA^Jl 

^ V ^L^Lj \yiojLS T % :^U^Jl j _p*il #- 

- ^i^Jl - Ajj ~ ^LLi-l - j jiil - a^j ? - ^Ijil e? j ioju 

. ‘U-R-jJl “ jxJl - ^3 jJail 

<!• 

^y> I J-uj J jJUj-LS' ^ apL*J|j j-L5 ^ A 4 J ji? j jj^il -#- 

~ ojLdJl — aLJJ-I — ^iJJiil — a_u^\SJI - 4_JUaJ| ^ y& j^Jlj 

- Jli-Jl ~ J j Ja. al l - 4} j^ill - j-*-o ^ - ^jL^Jl - 0 j j-s^il - 0 j^JIjJI - 

J-Jj .<L_*LjL| Ajj-A^ ^Jl - j| J _wJ| o ^iaJ| - jJl^\ 

.(^^/jUU 

>>caj >$V» j cSyj J- 10 *Lwl :(T)jtij 

Al> jl Aj^jLJ' ^ jl J| ^Jfc>| — 1 

- v - Y J*i>Jl " 0 iljUl - i J~i-I - r OijL^I - Y ^ ^ - 1 

- ^Y" S^jLwJI — ^ Y ^i—o jJl — ^ jl^*_*Jl - ^ * j-j jjJl — ^ SjliJl — A i - -> ■ ^ -l l 

- ^>4-1- u JjwiiJi- wiJ^ii- ^ojLijJi- u 

.^>•1 - Yr S - Y Y iii-| - Y ^ JS J.\ - Y * ,_i>Jl 

• j_^il OAl (_g ^Jlll ^1 - ^ 

- V r l-uill - 1 - 0 OjjJ\ - t iUwJJ-l - r J. i All - Y JsJA\ - \ 

~ ' Y 1 ^Ijll - \y L * . , /t 4 -1 - \ ^ (j-ij-ill - > * iJllaJl - \ iLJJ-l - A LoMSGl 

,43^i>»il 4j^i l ^ ».:j j o^...»Jl a^jX» — 

.UjX\ Ukil JjL-i; ijyij JaJ^I !jb| J U\rv^) jiUJIx^l : jJuall 
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oU-lj ( t ) 

- U\.iA^I): J ^ll 
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J JjLwJJ ^^1 jLow^Jlj jS>*J j»l_P i >-| J gj Q^j j. \ r> r_'.j 

/ —& ) *\ t^yUaJl) c-ijj^ajJi ^yp\j^>~\ ioj Vl oL^I |JlA Lp 

J“£ I \ 0 0 jy^\ <L)K 0 ) j JiLtJl ^y 



pUp.)/! A*~\j (o) J£ji, 




j£j Cr* V 7 -*^ usrO-^' e^T-^' ^7^' ^ 

y L »J w U {.L^S^ij 1_£j y-j *— 3 jtf g ! l 4Xj7j> JLka^j C^J"'^' 4 t3y ^ T’*' 4 ^ ^ ^ 

y yj! yyU ^i^Jl y y^' ^ 0 7^^' ^ 

ei jiaJl y y 4jU jlX-^i \ ^ * jysJl Ja>- U j .jl yJlj y^L dr 4 

.0 y«Jl OJL* y y yJL i^ljAJ y j-lJl JU-JJIj ^UJjl 


: Ay-Hl Jj ^lill 

^ ^A£ — ^ ^ 5 yill *L^-)/l y iy Lil oLL*« yll y Lu y 

( O Jjj^ ^ mr - ^ <wr y oy^u y lii ouui y^ju j (r Jjjy ) 

^ly*-) J->ji? jL>- oli tJL> <oL y_^jLj *Lvs*_?-Nl o>-lj ^b-« <jl 

^jZ-° v J-^d J 5 '-?' <7i j-f* 1 dr 4 ^r-^' lA> 

j^ji^j s jL Jj-Xx^ yj) *LxJLJ| J^a3 yj . 4 j jJU y-y ITT 1 , ^ ^1 lj\ yL 1 <y-y 

^“J-* ^ y^*y? (y 7^ y** dr 4 *' <^ 

<ju 4l*Jl y Ay LJl oJlL! jjj tAjjJLa i>-y ^ 0 , A y>o ^Jl Jws^aJ »*Ly>- ojl yM 

( y ^Lj yJlj L^jLLl«I aIs ^,-ww.^j UL>- 4j>-I jJ| jy*jj £_*j ^J| 

*«*■%«) ^ ^ 3 aJ Lp j<wA) a*^-S” 4 _}l L^S" c4*w<«vJ! ^j3 Lo ^aj VT , 1 a, < **^* 1>1 

capL^ / V , T la^yl! t y t - ^ ®^^77 ^®7^ ^^ 7 ^ 

.i^lJl 5iUaJl y oL^5Hl j£\ Ju>-J ^Lvj>-^/l o-lj JylwwJj 

j-* illlA 4Jl> i>-ljJl y Cj y-l yJl 4_JjLi-l c«^jL>txJl cj^ wLaJ J 

7i ^r-' 8 — i 1 ^ dr 4 **-\j ^Js- VJ - ^ 

CS^' ^7' 7j ‘ Jr^Jd j-f*- 71 dr 4 ^-^d (♦— 7'j -^d^ j^-*- 

^jl yJ Lyp y olj iJU jJl jlJtSCJl <wA>*j yJl y^ iJU-JJl oLjJLl y 

. (Abolkhir, 1982 ) 6 ^ 11 - 0 , 0 ^ 


- ^0 - 





jik.Vi 

(,JL.) 

(,JL.) 

(i pL./^) 

w 

('/.) i__JI 

**rj> 

jU-iVI 

JJi ^ 

n, • • 

Vya, v 

i, v 

v , * • 

u.rY 

V,T 

i 

iy , • • 


v, yt 

oY.r* 

n, ) * 

A,r 

— \ 

u, - . 

y rr , • • 

v, 

00 , Y • 

y* , n 

A, * 

cTJ 1 4 

U , • . 

YA<\, • • 

v, or 

tw,r* 

Yo,r<\ 

A, Y 

J—o-f' 

- 

rvi,r* 

V, Y< 

r<\,r* 

r* . i • 

<\,N 

^ * 

- 

O 

> 

A,vr 

rr, * • 

-f 

-< 

> 

> 

) * , 0 

J 

- 


v, u 

rv.on 

n, • • 

\ • , 1 

j — J* 

- 

n« , * • 

n , at 

rA,rr 

rr,r<\ 

) • , Y 

*' 

- 

r* *,*• 

o, > • 

io, ^ . 

Y) , n 

W , • 

J : « : 'T—“ 


YH.fl* 

i,M 

U,i« 

Yn,rA 

H,r 


r , * * 

\*U 

o ,rr 

o« , > . 

Y » , AA 

A, o 

j 


ur,) • 

0, ** 

< 

o 

0^,<U 

V, A 

j— — ^ 


1 - Leichtweiss Institute Research Team, Agrometeorology of Al-Hassa Oasis (1969 - 1976), Publication No. 26, : 

.Agricultural Research Center, Hofuf, 1978 

. t(^ ^ ^A 1 — \ ^VV) teLil j ipljjJl Sjljj - Y 


c u ■ * y - nvr & j aki juui oWJi a ) ^ 


OJs*^ Ja— yil 

jlk»Vl k— 
(JU/ii^iJI 

^Y jlp 1 

^jS/l £*k~* y 

i*iJI !jl >1 

JJi — ^ 

Y i , Y 

^ , V 

o.nr 

)r , <w 

J — i ' — ’ — i 

n 

Nr , m 

n,n 

u, n 

-hJj— ^ 

n 

Y * , Ai 

i,n<\ 

Y * , • N 

cr-J 1 ‘ 

v, <\ 

^ , YA 

• i 

Yo,rn 


Y,r 

N , Y 

n,rv 

r* , o ^ 

jj 0 

* , o 

• 

Y, Yo 

rr.o^ 

j ^yj 

• ,r 

• 

o 

< 

o 

r« ,<n 

j 

• 

% 

NY 

rr,<\ 

.rW-^1 

• 

• 

i.YA 

r« ,n<\ 

J r ln r^ 

* 

• ,V> 

r,A^ 

Yi.n 


% 

^ ,V 

$, \i 

Y ) 

7 r ^ ^ 

Y , A 

u , <u 

t,r\ 

\o,<\ 

J : " 


- u- 





The scarp of summan plateau oL^-aSI <>- : -b g i <-®j-A-l J~£ 

jg ...11 j £ * - T * ( *Juj (3 j-iJl obi iljjuL pJ-ui v^ 4 
(^jJl j Ghawar Structure j!j*Jl s r _5 ' j ^y siU Jj i Jjj-iJl tj M b3^' 

Cretaceous gj^^LiaJl ^a*-)! j\ iJySbJl oLlwJJ ^ 

Ji^Jl £J>jij .Abb*- JSbi <^p Lower Tertiary bJUJl j*jHj 

Jb_*_o yo b jJ?\ '-^Uu ^ a ^ wa ^ 

oJlA JiCj Ow >>^1 uw^-il oL2 -^ ^ bb— -> 

Terrestrial Sediments A—^b J <-*— <ljj y* bib ^iJlj bjbjl y.j& oLLkil 
{ j J J r \ y>^-\ J-* bJjil Dam Formation JjJl ^ Oji) 

b JL o-LpIS j~*iJ Cf.J & J*J j-*** i/> Jj^'j 

.(^ ^ ^VA j j y-T j J jJyo) (-i yljl Jbb OLwaJl a-a* 

cOy->^l Jr* ^ j-** l> d J^ y-^ 1 ^ f-M 1 

LJ y£j oli y cJJuo-J -Sa-sxiL j-A-SlI j->J! J-s^j"' uy-J-d^M' .r-** 

b Jl c_~bjj (_J ^j-L_o -La ^bjjlj Oljd^J yjy'j es^ 
oyi b j .cl — s-Jlj j [ yJl j Jaij t Jbjj <1*JJ&\ ^bi l-frL> cjLJ Ai_»A 
SJb-b J-ol^p J*a c-p-L-a j ^ j-b)l 5JbJL-i cblb bgjL *La>-)M ob-lj 
Jip^l j Ja-j^l uy-. ji^-Jl <y 2^"' 9 W 4 ‘VTJ^J 

y/Nl (Jp^I Oy-'jJ' <5 (>* 

^y L5 >cj J jdl jVl j-^JL-l Jij .jbJ-i w^i k -*-r 1 r' 

^ ^y j^p-SII yJl if yyJ I gj^-l obo cJ^aJJli yyJl bjl obj—j 
OJt>- b> Late Pliocene y^tdl Jwjj*>UljEarly Pleistocene _£S\ y^y~JJl 
^pl yl iyu-1 -bi ^b> iL j ojjbdl o-l y-Sn ob^ci oU. jb>ol 


- ^V- 



Cv. Ol \jJu oJjb- J J Jwjty i£j, J| 

JJh ^ Ixi *^Jl oL. J <-J.L.l' £> OjjJ-lj jw J jJ| _J ^^JJl J^L>- 

Terrac ‘ J Jl ob-jai! jjjj jto jJL ^aJ~-\ JA ijlll I J ijjjl oLL.j)fl 

Uj ^1 S^LI vJ- L^ ^1 U, J|_, aUL-l o Jul) (o) J^ ^ 4es 

i>* ^r’-'-vS’ 


ol > g-* k? ^1 yj- 1 y t l* Jl U> J\j JiU-l Oi JJI :(0) 

‘ I z i — i — — t — - — - — i — . 1 L_ 


oL“LJl 


VjVlJOVl 

i;UJl OlwuJl 

^Uilj^ajl 


i— i 

j*a * Jl 

jjj-h 

AiJ>- JJLL> 

JjLsw> j (^pO*!) 

olJai* 

JL& 

oUS 

Jl* j 

oU- 

V • • 



UUL-j ( jOol 
jU-ilj JoLt^) 

(iUi 

cr*L>l 

aL>W* 

Aw3«I 

4-AtiO» 

. , 
oUjJi j^i 

ciU- 

n-. 

J-JjA 

Holocene 

jjjji 

UliL.j jw! 

#ikw ( _j>i ; 
oL& 

jLS 

Vmj 

oU- 

\v* ♦ * 

>uv 

sw 

LiliL-j j — ol 

J* i/^b* 

aJ^LaU Lf iju 
A-AjJl £j\ 

ol 

ol>- A«i 

ro-* 


Quaternavy 

trr o1 

a~~Jj 

J>\/\ 

*ij 

£j\ j*j aJ^La* 
Ijij 

cJL- 

ur^ 

iJU- A-l 

n 

j'— i^oJUl 


otlij LliL< 

Ay^ 

A~AJ pj y 

jLi J 



To 


jjaJI 


.<r C: 

^rj'y Jf- 
A*kjn j 

J cX-< 

JU- A«-i 
l»j A-i 




a*JI ^yol oL Ip 
( ijjtx*) 

AO JV O J 

‘(iLjJi) 



Oj 

xo 


Tertiary 


■ ^ A i jj jiU- 


Cretaceous ^lo^ll J . / >_ * ]\ Xa *.L~j>-Vl LoIxa J J_JaJ| 0 Joj 

iL '~ L ~ J1 “ <g-g^ ~ ~ ^>Jl - £— Jl :iJdl obJcJl ja 

# *^ J -4 .^ ^_w,| jJ| J a ■•■_. I 

'^y. < A > (Jj J^> osrt ^ ‘l+£w j ajJwJI oL/Jl 

J^LUI Ufj (ioi-l oj) JJOJl Jl OjUoJI) v jJ| ^ ,L^)/I 
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£ I'-viV- 


V\ *<* X v 
v\ <* \ 

VxXv 




i?ei i* ^ . . . 

jf£7X$J£ ^'^•' 


X#\ \ 




*** 'J+* <?' 


t - o&, j ^ ^ - [*aM □ 


c^ 1 <MU* 




1^1 uu^j»\y 


jjl Jaia ^ (n) 

VA^ *V j^j cJL-j^IUajl (^ \AA 1 ) jJr\ : j-Uall 

j«--ti S- jjaJI S£Lll J j-il Lj^~- ^ obj^xll : ( *0 ^ j Jj-^r 


00*1' 

Formation 


Quaternary and Tertiary 


Superficial Deposits 


Hofuf tjytflJl 


Dam ^IjJl 


olwji Jl o U . ^l l 

Generalized Lithologic Description ^ 

^ oUJ* JUjJl yj-' a 4 ^ 

^ Ly tf t y^ >e j JjL^« M 

•iSjr^ <5j?r j **>■ 






4 eS j^rT y^- j^~ ^ £ 

.JU, Chert 


Lutetian y-jjDl 
Ypresian 


Dammam jJl 
Rus 


_ o’:_ __ _ — _ Umm er Radhuma w ^1 f l 

<* ? 

_ ’ ‘ ti 


.Jitj ^ 

0» ^j-~>r j <S jrr^^ <S jr’r r^ 0 *\ 

-Ja-V 1 

.ji^S/i y wj^i sj-i 

Tir 

c. * jj L jjUJI C- , > | L^-Lill N & Y 

c^-i y j- 4 ^' <J! 



.^LkU <uX o jiAr\ 


jjj^ y* Ij-Uail 
y- ti- 5 


- 








(■*-— ^"1 *i j*) cP! (J^UuJI) i _ j ^aJI ^ ^UaS (A) JSLi 


- Y • - 








J£jJl jj ^yJlj i-pLjJlj cjUjj5cJI 

!^Jb l*y objj5cJl oj-fc ( J^wj . ( ^ ) ^*-3 j 


: SJ^tll ob^Sclt - \ 


J j-5 oJjLJl JiSJl yp Jy>- y-« 

4Jlp ji-bj j ywjAl (J jwap 

^y jgk~ oloj^vill oJla cjIS" yllj ^ A * j->^-j £-Ljj oUj^Svj 

. <LpIj ^Jl oL> ji£Jl U^l Lf^ 

(Jjlilj t4— Jlo ^jl 4jj-A-i“lj 4jj_*— i-l jj— >« waJl (_Tw>-j-*Jl oLo j5vj ^^-P 

ti>y>tJl ol j^t>i^llj 01 j-^a-Hj (jSj-s4^ 

. jj^Jlj j^LkJ! 4iU>NL 

^Jl ^Ji^l y-« ollj j5\j 4j^j ^\ Lpj-i oUj^So jl 

: JldlyJI Jlp^j^SM 

LjlP |JL*J Nl O’- 1 JJ 43 j_JL5^j yiaJ N o jjJ*-s^j :iSjj-L-fSl yj^So - 

•3^) 0* 


^^/jJ! ^1 J^r Om oLpUa3 y o j-fkaJj :^IjJI ~ 

J*j>- u-> yo-j i*yp <*— ■ ) j^r ^4_>-l jJl c-JjP ^y jL-SjJl ^LJ^jj 

. l)U~JLJI y ^aj y* ^lia3 U"^ 

oJij JJ, Oorj-Jt obj5J <L>XsA y>j :oj_i^Jl ye^& ~ 

.(<0 J5Li .*L^L 5JULI Ji£JI JS 




A>-l J jJ y^- (^) J^w< 

U.S. Geological Survey; Map 1-208 A ijJUaLl 
(iJ ^JLa - IT * A - ^ ^_\rT j) jT*r 6J jZ]\j Jj ^Jl 0 jljj 


- YY- 



!<upL j}\ — Y 


d~_*» y *A_2 j .<j>-ljJi ob>-Lw« J 

^j\j>- j-jJl L^jli Jj>-y L^L>-j . jlioi o jLs* L^5v^>o ^wLo^j J^-i j 

^^IjVlj i-jlLJl jJl t4_P^l» oL>j£> ij-pbjJl 

j Ji^ 55 y>sdl Jl* ^Jl ^^JLp isiLJlj iyJall oUr^Jl v_~»Ijjj tijpl j jJi 

ojjUl J^SlSi wUp <oj>- jil obiili J^j plwaJ-lj ciUj-S'j tjLiSOl 

.(— a \ £ * V ^yJbUJl ^jjj) .iili“l jlj^i 

:,L^>I 4 — ^-lj 

o^-wi? ;y> <*A j 4j^ ^y OjJI ° jALJsj 

jLJ^Uj to ^ jJI oLa ^ % %Jz$ £j\ jj>wa Jl £hllj ^rj-! y^J c ^lg^ il 
.(-* ^ £ * V <y ^yll °JJ- 5 

:^Jo U ^\ <ulaJw« e-j yl ( ^ *\^Y0 ill jJl |»li JiJj 

CJilil (jjJJl jSo y yJl 4 j j>^^\ olixiil J 4 Jj>s» J-s^l ^>lj^ - I 

^U J\ J jlilj c c ^ r U ^1 (£j-^r\ j->*-^\j C cij-^r' £y^' '■*-* J^J t<u *° 

.yJaJl 

p 

o^U JlSwJ ^y&j oLojJI iljJai* ^1 j- 4 yp 3 jLp ^y j *4^-* j j- 4 ~ 

.C'L^-^/l i>-lj <y ijpljjJl ^^>1 j!>U 

. J y>~ yJl olnill eilij ^yj oljJj>till c^ljj - ^ 

(oUJiu~10 oLjt ojj^-aII >LJU Jol« ^J-i£ <_yj ol^w>i_Jl <w^ljj “ ^ 

.o (jJ\ *\^>\ J** yJlj ci 

AJw^v ^y twd o 4ly> ^y oLJ.1 A-wqJj o J^ j, '**--'“ i5 ^ *-^l^ 
^ly ol o lj (^jJi jJLa jl T r i*\ jJj ^ ^ ^A1 


- Yr- 



jl 4_wwoia 4-J-« j Oj£j j\ j jSo jl L«J 4_^/jjjll Jj_i^i-I 4j Jj 



>1— ^ ^Jl J*-b i>JI Ay ( ^ 

.(^ ^A*0 i_j ^ai\j !jJ\ J JLU5 j|j| <0L» t«Lll i-wjjljl ^JUall 


- Y$ - 


^11 ^ L>«Jt Jf-Jlj \ JsL^jSfl ty®— d ^ ^ *Lo-)fl o-l J ^ 2 J 

y* j jll J^JLlI ^L>-Ijj 4^^^— ^L *- ** 4 oilala yP °J^r- p 

^ o-l j}\ J^Li Jj>-Lj tol y>» jl^ A ^Jl y- jj-s^Jl Xs> 1^/3 ^p JU-^Jl 

IJla Ju>oj 4 yL« jJL-S* Y 0 ^| y- v_3yLgJl Xp tjr-^ 

uL». ygil <»_-> yJl y*j c ° jj-*b^“l *1 jLaj ( 3 y* -la^jVl 

yP O^lJl Oj-Jcs^Jl l*"* 4(^3 J^-*») OL^-S^-Il ijL-J 

JyJl I Jla y*^s> LJL>d« o-lj ^Lij jl <L)li liJ co ^ - vgl l iwift <uyj 

.o-l jJd otjJ yj^ll j—!l-*^l O ^ ) ^*i j J^wJl (j^^dJ ^ * * Y 4 J-^-jJl) 

•c^ o*L*l o— jJ ji j y y>- oIJj-j 4^t>\j o-tjJi ^ .s-^j ySs£j 

V/jll ^11 J-s— » - ' 

4oJi>-b oJL>- JclSj 40 U-I jJl :Lg-^l op ji oj>-^JjJ jy> oIaj-j 

.<uJL>-ta oLiSj oliwj 4oiJ ja oU? ^yil jlj 

.4^1 ^1U 4^ : >mil (JL^-Ij (j|3fcLi) jU^aJl 4 « * /3 ft ”" Y 

.(oUi^ — JUj) o-l ^JL 4Jay*il oU jJI ^gjl^waJl — V 

oiHj JtA>- y* iy- ^Jyjyyi-I ol^>-jJl 0 J-a jL^| a^-LJI Jij 

U o « » L43 wL*_J I yp 

L^J ^2JL^Reticified Landsat Image oLwuJjN oSL^ai ikil :>I-LpI - I 

.( \ Y jtij J5wJl) . o-L^> ojj^lj o—jJ y j jil o-lj_!l 

oJlpU ^»Spot ( Y * * Y )oJl ^ i.ll iJa-SUl ^yj Dem ^ — ^_r-c — -> ^Ij_p^ - yj 

ojj^ij oiJL>- jjt oJla <±US j ^ % , % % % : \ Jaj| y« oil j-*y^ 

.( Y YT 4 Y Y o^^*iJl) 




oi>ij ( \ \ ) jsLi. 

uk\i\\^j~j*A:jxA\ 


-n- 





jjsjib' -JUit j#* DEM »~*a ( \r) 
ii^-LJI itJLC'J j* : j-Uall 


- YV- 




: o-U £ljil j* 5 SJlJ ^ UJ j 

'■(iJjfJ'O J\*cM J^g — M - ^ 

v T ° Y ° ^ v r or c^j j^j 

J^ 1 J^^M^U-ftU‘A^^|)/V\,r<\ Jic U 

.<ui^ljJl jL-i^Jlj toLi»-wJlj touii ^1 LwUaJl ^j>\ jVl j a_JlJL| 

aj^_w> jJ> oU-lw_<j <J_j-g— Jl Ji* ^ j>-\ i-p J L&- j J jijj.* olJw jj 

. 6jjJ>^a <>* k ^* **-rf i J jlllj Jjf> 

J^_vJL V L»_>-} oO^ljjd.1 ol*L>- jJI ( \ £ ) ^jj J^JLlI j-flajj 

ola^^Jl el* j^l ^Js- f-j+aJl U Jj .(<JjS Jll) ^'Ud! 

/ \ 

‘'- " C 1 " kft 0|_J l k«— jj J't? " 1 4_>-l_— Jkl 4_tfilj>*_a CjL>-jJ ^j| 

J ' ^ U~i li ol <i~>- UjJLji j is ^ks^ 

s-U O o) ^jj J-Swll J_u .LfLjj i5 Jait-I j_s^_Jl ^k ... <Jj_ s ^ 0 * 

•(_jA ^jVl CjL^IjJI O-La j 4 Ij «, ia « ; I 4— — jJlj Lg * .,,0 ^aj tCjL»-l jJl 

‘(^ Y ol^k :( Y^rA ) 4-Jj-iJl 0-1 _^JI - f 

(3j- 9 f ^ £ 0 jjZ£S\ -k>- J^Lioj 4^ \ • elsAjt ^ jUi ^ jmj 

a(->-l^j! 6 1a J_*jj .(3 j— «£il aL^l) jJ^sAj (_jAJ L$J J_i-| J^>tjl »k. .. 

L y>j ijy OjJ^j iitAi Lg-i jl j+j*}\j i-w-j _^l apIjjJI iik» 

«Ja ^ * . 1 ., <>' 1 jJj t4_;k_ijJl 4_J| yS \ ^il ij_p ^ '/.V“l , V £ JiL*j 

.(-ft ^ £ * A 4 jb»f ^ * If* £& j ^Ij io^Jl iik s 

(J‘- / * a - ^ <jkj J b>^ J_1C .(Yj^ ^A ) A_JU>_^J| 4_?-| jJI — (_J 


-TA- 




(^ ^ ^ A « ) oLUj apI j ^\ S jljj * 


- Y^ - 



^ -V u?' ^LwJLj T £ y iJ jl Jl ia-l jJl yj l$iu 

jjJL^SvJt Ja>- ^J-LC j tj-^-Jl a**i (Jj-& ^ ^ £ * 1 g p Lfljjl l a ^ jJL^» ^J-oj 

£-y Lfc 5 t jU^ill yo jwVaxU <yj 4 L^J lwL>- y*Jl (J ji <^ \ i 0 

• (— * \ t % A ) . 4-Ju jJl jSl jil 3-lP y« /. n , va jju u jj^j 

J> j* ^ ^ * L^-pLij jl Ja^MjJU tjLowJLJl y J !<J ^_*Jl 4j >-! j — ^ 

c J^" ^ y«-Jl «* c3j^ ^ ^ Y 0 j j-IL^ll Ja>- J^JLjj (, yx. Jl ^Ja^» 
^ j * 4 (_$$j-~Jl ^Lo— iJl *J-A-I <^j. y <L>-ljJl la^j yo ^ la««~ > ljlJL>ot (J^j 
Jais i£j - 9 <L?-I^Jl oJ-ft y i(iJLLwJl) ^1 <L >5-^1 <*L^_>- 

.i>-t jJb <U4 j jJl j51 ^il 3JLP y /'‘l , 


^Ijjl«I yj toL^ljJl y yyJl *^JL| y ^-aj j :oL_^Jl <j^\j - 3 
cj j->o j*Lp j-XxJoj c(c*JL 5J|) Si j^ai\ L^p l^L^a ^ <LSj_JLJl 

.olgaM £?*->- y cJ jjlgJl ioXa l$J y>-l Jij cy jJLlI 





:^ljdlUJLI JsS3l :Y / \ 

LJu-i-l J^Jl oJl* djij -i; f-b j' iajL^Jl «.L~-^)/l 

• *J 9 

^ V ^Jlj->- £-Lj JL^JI y> djbj wLlC ,(<jly£) A-Ajjj (J’^*’" ^ 

jLo jJl JJL>- J^d y j £ y* 0 (i^U yy-^ dr 4 J 

3 ji ^ Y A * ^1 j~>^ 3» yJl o\y£ iil>- <y o Jj J~*/ 4il>tj 

JLoJL)I j->J J^Jrl c5y~^ 

X-* \ £ ) £ iill^Jl) O j-SJl iy *Up i-cL* jJl y £-*^d 

^UjjL ^j^rj t(f Y ) A) <_*H y>y Jy 

tljj-P ^ V * j-*-> 4^JLd j^lyU O^d J- ^ -^dJ c y^ £^ (f ^ ^) 

JJj-* <y J*\ oJjfc :>j->- jJ dlls’ j •jt-S’ ^ cSy-~ w ° 

4 J Uu* oli a^Ip j .y jy° d)l~J cLUJj ^yJl yyJrl W~* 

.(-* \ £ * A tj-yJl) JU jJl jk>- y aJU-^JI a^IjJI ^d'-^ y Jjl JJ- 5 

L^Uj Jw2_aj yJl oJipLjdl J^LJl y ap yj •( <L)L*-«iJl) ojliJl J-yr - y 

ojliJl y J^- j-ji'lj jU_yJi Jyrj jc^y^ Jr^J tojUJl Jyr <y J £jL)^ 
ftjbb JLji j c y>^-Jl (JjJ • V aJ ^LiJjl ^d c5^' 

Oy»-^ v ^'yr' J-^ji jy^ yy^' l^I 
.^lll c^i-l c-i^-^Jl j J y ^Jl oJ-A jLicj *^d^yj LfPj-** 1 

tjLp) o ji.$J 1 (3 j-i JLw jj^-ll t^-^d y*""^ Jy“ • (— * ^ ^ * A 

Ji jJl it JUJLJl ^1 (^JJI y y> yt Jyr ^ry 4 (-^ 

JlSw^l y ^JlJrl J^Jl oJla y-J jZsj (Champman , 1978) SjUJl J^>- 

.( \r) c( H) ^ISjSH o! ji Dem iw>JLI 


-r\- 



J.\ UvaJI ^\ji\ :r / \ 

A - Y) 0^ oU-ljJl ( 7t_k^ yp oLplijjl ^Jlp ol>l jJl ^ j 

o\y£ (Jr^“ ^4-tj^J (J 0^ J ^/sal j tclJill J^wJl ilwft (j» 

j^jjL^JIj o 1 1 cyyj>- ^uJ^aJl *l^yM t_3_o_*lj j^JjjJlj oL*-wJLll j 

.(-A \ i ' A <. ^wo^Jl) 

:U^ljJljLi 5 ai jol^Jki / \ 

0 jt^l <pl jJ-U 4 -J~Lo? ^1 dJj-^- 4 Jj>-ijJi oL>«^Ji ]g*ji 

: ^j \j <sj\ 

^>J-5 {j* (JU^Jl ^]| oJl^ll <U_pl jjjl I (JCJ £-Aj OoLS !c_OjjJl — I 

. 4j^xJLi-l Aj ji ^-0 J^r J A^>cjJl J JyyjJl 

lgd> jJj qI ^il cyji>- o j-i!l ojJj ^ys JU^JI ^1 jl ic — c-a 

*yU 

,ip| jJ-U do>JL^ldo|j (1)1 Ao J^a (_3 jl Jl ^Jl £_Aj clots' 4j>c-^ — ^ 

OjiaJlj c-3 jd gl l iojl ^3 jJi}\ cJ ^ laJl (ju clolS 4 j>*_^ — 

.(—^ ^ ^ ^ jjkllaJl) Aol j-^P J^tls ^1 dJ Ji j c j jJwl 


I 4 >-I ^JU ^Jxpdl JLJL|j pJjLi AwbA — Y 

L^w 3 c3j )A ^ l! U-J jp (jL»wv*> jLiw^aJl Aw2— ^3j^i ^lp d-yaJk ^Aj 

^LiJ j'y I ol^b jJ jtiwUi A-w^A> jl Sjlixjj .NUJi Y o iVjYoY'i ^p 

*1 oyLxJl o j-A (J >^j>- t^-s^ j^-j (l^wyi^^LJ I JtA>“ j Jdo 

Ay^-llll c^l j -^J 1 c- Ay I t^-S~ Cf-I jdo jJl L^xi-L^ ^Ip d>l 


-TY - 




*u^)ii ia-i j j aj-i jssai Dem jsLi ( \r) jsLi 

aJ^-UI jIjipJ j-< : jXrfjll 

-rr- 



* ( — ^ ^ ^ ^ ^ C y**>e*A ) . Lj ^3 +Jj\^- \j ^LwwJ-J I ^3 

SlwVw-Jl AjjU A-> j-y J> - Clgl-fl — Jg l ^ JLpI 4_— J y+AiJ J A „ . SS g I 1 *»r La , ^ 

j^ap ^ OjSo aJI LI Jl I Jjfcj Hofuf Formation (o jjlgJl olo^So) 
jj — iJl — i)j i^o aSLo — ^ ^-Ljj j «,<? p jl j-j^-L-dl 

iSj^r y^j j y^j j$\ jl o j-^>*i! <LiJl ^1 *1 cjIj^» jJL>*i£jl 

A. : .l. va . l I Aj^w^-I Sj*£»_aJI cJ ji ^ )l oLo^_-w j j1*jj ^L«j Jiipj JjL^j t^JLoj 

oL^^L L _^Jj> e ^ t^JJlj ^IjJJl J^j^ScJ Ajj->tj oLoj_^j ^JLp jSi Jj L>J~j Duricrust 
J-s^lj-iJt ^jSsJl I*1 a ^ j-^ij • (-* ^ £ ^ £ lltj-Jl) L>j-p J^-IjJI j_j>J 

®jjb A^>- j3 ^Jl jX^wO ^ rlg^ », i j%JwUi t(3 ji-^Jl J 

(j- 4 ^ASw Lg-iv?^ l)VI ^JaJ j ol>> Ajj^J LgJ Jij jJz> eij ^>- oli J 

A^ J-X) ^.Ui A : v?gl aJ A iU-l ^Lfljjl .SJli*il ^ jVt £cia^ JtSLil 

r Y ^ ^j*j r 1 * JL^ jl<^ji ^ y>\ j\ 

yj •(— A \ £ \ ^ Cj^Uall) ^>t_Jl ^Ja** J$^3 ^ £ 0 ^1 b^l>- ^,<9 tf >^L) 

• J 

.Structural Benches a J lo <wJ?Ua« ^ jl A-^f j Oj ^A-l - ] 

.cJj^53lj aJL^*J| j ISdl jk^-\ ^y* jujLjJI ^ yrj ~ ^ 


jj^S la > aJj^iLI jy * * sq \\ y# Jg “ ^ 

obj^Su < j^ ^ Lj^J w4 Jil ( jJgLw« ia^»j aJjjwj 

J"’ '-Vj ‘^ijU j>-^ -m-' jJo L) U jSi JL3 j 

^rW -^r'^' • La ^J ejL*J ^rij-Jj cfij^b ( J'-»_Jjl 

tA_^ljJJ A_^j1jL| j A^jjJlj LJLo^lJl ol — y £jb (jUaj ^ (J J>- 1 

.(_A \ ^ t j^lkJl) aJ-^I J^Jl P *LS Jail (jJliaj U olp j 

Dem j^j U5 .4_>-I^Jl) (V) j»J j JjJ_i-l -) j 

.y^l ^ U^Ll J^JI oi* ( pij J5Li) 


-rj- 



^jru La ji? o 4-0 J I jt-3wLi 43 LL Ay>-jij3jyayJ^-\ |*JL*il y°J ^ 

.o jJx-^j *loL>“l l Jj >- y 1*5 t( \ 0 ^-9 J J5w>) tj*5 Y — \ 


pLo-^M O-l ji ilay>tl\ <JLi-l (V) JjJL>- 



iijo^i j ^UjjVi 

,11 .i-l 

^_J-| 


0 • 

^ J-* 0 ^ 

(^\,ox^\)^‘- 

JrT 

iJUJJI 

JJjI ~ 

(pS \ x^T) 

^^—^M jJI jjI pU y 



^xro 



Jj jlill pli ji ^> y>- 

f"* 



< — j ^p 

r n * 

joljdl ^3^1 
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— 
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pL# j£-\ ^J~»- J <JL*0 

f ru 
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Oj^Jl 4ikw< 
(a-jjjJO i^o J~>- yj^r 

f m 

£J^' J~r 


3^*1^ oLk-aJ j-o — S Lg_Jl 
<L5 jjjl y* t—> j-aJU 4j>-l jJl 

x^o) f YTO 

(-Ujj ^jl oUjjj jA 

aJ yJl 


. (-* \ t ^ ) ybUJI c^LS' y 
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AaJau* ^ ^UaJ ( ^ ®) JSw» 

Leichtweiss - Institute, Research Team, (1979), The Water Potential of the ANHasaa Ossis, Pub. No. 38 ! j-Wail 
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:( j - JL j) 0-1 yJl ikyJJ oL j}\ Jl - V 

tio jjJl igj-l |JLP La ot^A-l y °jyL-l *\y>TL^0 h^jC 

( ) <WA tjLcLi) ji-s^> ^UB y LjJ y>oj JLj y *' y*-^' O jSoj 

LJ jl Jl j iJLJlJI ^L <£j>cl» LL j oL^Sj oLiy JSLi y 

.( \ <\ A £ c yU) SJUAp jjy Jl* o-l ^Jl J,tf JUjJI o Jjfcj ioy^lj 

j *,a?-*JI jL>b-j>“I y» ^LL j-Lu*— »j l^^LSI j- >u ^dJ*-^^! JL^Jl 

:>L j}\ j a.,L«. ; :il J j $ *<« H j-£& UJ t J jLil ^Jl j~>*—£-\j yt>LJl 

i-j>ojJl v ^>\j ji\ .0 ^ j*i ,> J^LJD ^Ly yj-~Ji *jJH <j? ^Lx--~Jij 

LJu> jJl oLi j_jjJl jl>- y aJU jJI oLjiSJI oj-A (j^j L«j a — oL_*SJl 
aUs! J*>L^- y ( W) j»Jj JSLlJl y LJ^L*Jl o J-& y .oL>«_*_~Jlj 

^U . U-L r\\ J.SLLjl j ajJLiJI j ^ jJl*JJ yy*Jl A--P cilill Ad-> wXi (Landsat TM) a^u L/? 9 
yLS ASyjC a^I jJL Lk^l Jl y—l J _/" (L .(Fryberger 1984) 

:^L L>y Ly-yj ty^-Lil y 

jLSL *\ * * * ^Jl j>- a»j>-L*jc aj^I jJI JL^-*i j • C __5^ J _P' JLa^JI J- — 
O ylo 0 yjLl^a J w yC^AJ aJ j±? j\ aJMa A_la J jLiS /LLj oLi y y 
^IjMi (jy^o-Yo ^ly- L^L^jl ^y.j toL ^y^A Aiy jl 

^ ^ ^ ) 0 tiJl jJ\) ojjUxii Ayl j^\ 

jJLi 2jj <. JLo ^ 1 y>c^ jJL Jy La?L>- 5 

.(-A ^ M ^ - yliajl) Ay-1 jiJl (3j <JL oLfc 

^ V * ^cd ^LjjI Ajy ya A'yLl ^y Jy-jJj y3jll oL-aS" — 

.(-* ^ ^ tiil ^Jl) .yLl ^} z ^ i ^ J* 

j» Wo ^liJjl ^jJLp yJ^I y ALa ^Jl uLSJi y aLL^ A-ylyU jLiS^ — 

^jl_>waJl y oL^Jl U ^-il Loij .(^ ^ ^Ai t^yl-l) y^J! <3y 

.oj yLi-L aAa jjl 


-rv- 



JU j) o-l ikoJJ ( \ T) J£j, 

*L>}1 \t\y)\ fcJl ilo» : jJUall 


-rA- 









m mm 
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jl aJu» jJI oU jiJIj aJ- 4 ^Jl oUw^Jl iS^UJl ( W) 

Lands at TM iki) - ^ jJLaJD jjij^Jl-LP chilli iJ-U : j-U<ail 


Source: Fryberger, S.G. et. al., (1984), Wind Sedimentation in the Jafurah sand sea, Saudi Arabia, 
Sedimentology. Voh, 31, 413 - 431. 
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cJuJlj (jdaJl i jfA oULJs* 4JLL^L. Jj>- jj ^y>JLa 


Mr . 


V ~ r 


<lJj>-Lmu oUi^JI ^ (jlp JJ J^>-JJJ 4 JL ja_) U LJt-Pj jJIj 

Ojlj-*-^ ^*~o J ^ 1 f'Q.l j.^.w^o 4 JU-IjJ| c_^L>c^^vJl ^3 ^^C>«_»oj . 4^J»>-I^ j 


. <-A— 3j t( ^ ^VA o j-****— > j^- ) «.**^jjlj 4 j^^£wL»J1 l ^ j\j 

^ L*j&J^-I pL^>“Nl olj^-wJl Jjvp jj liliA ol (^ ^ ^\AA 

0 jjfc (j? ^ J AjjI^vwO oIp-L^s ^3 J-P^l j aJjJIp- cJ J-s^I jJ^-J 

fli JL3 j . 4_dJalo ^3 oL^^Jl £.3 1 j_» ( \ A) J^wJl ^-v^jjj .eJlwLv^^/l 

4-fiialC oj jili-l *1 j>w? ^ ool jJl (_& ^ i \ ^ t j^UaJl) 

.(A) j^Jj JjwbLl ^3 £j>-lJl L^j j*as>~ Jij 


O’ jJl) 4 h^' >cXl Ob>t-~Jl (A) j cJjwl>- 




iJLJJI 

(^ T,rv)^j^- jjj 

yL^i 


( T j*5 V , ^Y) <_£ _j_k* 
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r=* 






J~JJ 51 J~0 



y AT, Yr jbUj 


*J\ yc>- ^L-Ijj t(-A ^ t H i y^UaJl) c-jIiS' Ai^Ul jIap! y> 
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f.1 3-Nl iiiala ^3 oUw — Jl O A) j£-i 

^ WV ^IJI iaJjLaII ijpj Jj /Jl Ojljj it# •,•••: \ ^U* NG n j \ - ^ij j^JI *!*/■ '■ jJ-all 


-i\- 



:JU jJl aS j>- 

:(o-I^Jl JU^U jX*2*£) SjyU-l * I j^uya JLi^Jl j>- jp 2j>Ma - 1 

Sj^iULl 0^>w> Jjb o-ljJl ^ JU ^j| jJU^ jU ILL- L=w>jl US' 

ojjiUO t\y>^p JUj }yASj t4_J j_jJl iikdl y* e-jj>- ^J&iC ^A j 

.oUw*. Jl ^J\ ols^Nlj ioLiilj c<Uj£*il aJL>- jJl jlJtS3l »b>-l y j 

jLiSjl £-U- ^yU ^UJl t-UaiJl t4_J jkJl OL-i^l iikJd c Ja ^ Jjjj 

^lIsaJI IJa j^\yi U ~i JL«jU <u_5ljJl aS j-sxJJ 4^_ ; xlS’ <L>LJL!l j <LJl>-j_Jl 

.(Bader ,1989) iJu J\ JJli UJL 

O* J—lj-b (Fryberger, et - al , 1984) J fli Jiij 

J-L^« jl ^ j^Jaj t'O L«j JLo jJl ^ (jL-JJ L» Zy>S y-L£> Jj>-I 

t^L-Jl (_yi jL« j;j ^jljJo ^ ^ ^ J53 (J jiJl ^ ^Jl JjUj'yi 

(£y~J I ^La^Jl JL*^ I l a .iyji tA-J^a^Jl jLj^JI ^ ^ L_ x ^a I Y 

) * • 4_>-Ua 4 . kail t, — 9 IS” jAj iLxSO I jSa \ A ^ yJp j& J ~ a J^sJ 
Oil £jl O'* W^j jA*^i i-l* _^Jl jl~£Jl Ul iU* 0 0 • • J^. Jl?-Ij jj> 
0* Jij^b Jo?' eSj-S-" 1 Oil <_5^l 4-JjjJl Zj& J jU 1 jSa Y T ^yJl jL»l itf jU 
A-y^jJi\ 4-iUaJl CjIS iikil y* JSS 5 jjiU-l <-! jf Ij^j Jlij ) <\A • 

4 - « ,(j i » xdl 4 — SlkJl oli 4 — ikill jLa — JlJl ^ (High Wind Energy) 4 _ !L*Jl 

i( \ ^ e-l y>^ah\ o JL a pJj (Energy Low) 

• Jcr^T^ (jr^J V J y Lr 0 (Deflation) ijJu iiki« - 

^ DL-iS'j -uLj j oLi (Transportation) 4-iJa^o - 

• (j-* 

^ (Deposition) y iikvo - 



io^JI i-yJI *£UI 3 s* j V-W (n) 

Fryberger, S.G. et, al., (1984), Wind Sedimentation in the Jafurah Sand sea, Saudi Arabia, -j 1 
Sedimentology, Vol., 31, 413-431. 
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a ala* a Ji-^jJl aS j-z>~ ya (jl j -^3 (Badr , 1989) jJj 

(JwL^o ^L_Xjj tJU <— A >- JJ <U3 yJl AjjlaJ. L) Oj jiU-l JUj 

.oJ^-I^Jl AjLs^UJI J*A>- AjlUitll <y?jljijy*jyX\ Oiwb^ jJl ij\j yU ^Jl (jLwj'y I 
i-lwsJl JU j aJT y>- J^w^vj j^Jo U j_^-P A-i^-jJl AlLlll ^yjj 

^Lww-j^AJ JwL*_« l _ 5 1pI Juj>~J ^JL> oL^-^/l { jj2^j <yj (^Ja^-pl t j-Jjj t j-J^j) 
<-Av^ t3L^!>U JwU>s c^ojJl jJl 

^L^l JL-J^I L > Y T * * •) S— J^LjJl jL-Jt&l ^y 
olS A_^jSUil JL^SJli t(j,j>c5 *V* * * 0 

<y AJL-*jdl A_*U j}\ oLJ»j_i]l ( J^’J Y ^ * * ♦ ) ^Jj LjJl frllajJi 

yyi^a fAJu jl jL>jll aJs^ iS y>- JLa ^l^Jl ‘(^>*5 AY * ) 

wloJL^-jj A-*UjJl Xj\yX\j jlj£Jl aS y>- Lai tLg_*3 yl^LJl frill 

.oU^Jl £yj ^ij\ ly ^Js* Ijr-Jj J5Ctj 


: frL^^I a>-\j ^y JU jJl aS" y- <LJ y - c-j 

IJ^I A-o^^“l ulljis'yi wl^j j ^A>-ljJl J jXj jLo«J> A£>- JU jJl c_A>-j AJliaLo 
frL^Vl ^ Ojj^l ^JU ^ ^^LJI JUJLlI 

<J^ lr°J aS^m <j ^Jl ^^U ^Jl ^-Xy\ c( Y * j JiUt) 

JU**£J| ^y ® o I ® yj Ji^ll frj>tU Ay j^iJl ol jX*) 1 \j ((ajLjjJi j a*_*-JJI Ju>- y* 

A-^-j>- I I Xk wLl Cj . (—A \ ^ A i Jjl) <— ^3 «^lJLSi 1 » j ^A-o^ASJ|)) j 

1 ^IJjloLS’ (j jjX\ a-$j>-j (frL^js-Nl aj>-\j j) jL^iJl 


t^^U j L ^*C' J^-iJ aJ i ad l oJa ^ a-w^j^I JI5UlVlj toj jJLl-l 

ol J^jJl \ i J^UiJl ^aJ^j JLLS * j oU^j 

^aJ^jJI oUijiJlj aJL>- ^J l y>-\yL\j oUL>- jJl ^ ^1 j— >1 j (a^I jJl 

^yj .OU^JI L^5 parabolic dunes (jyLS^ll xJaiJl) jjJl JL-iSJlj 


-a- 






jS\ jl jj-^ tjilill wLp) IaI^>-I iJlwLv* A-*>>lj3 ^3j 

a Js. a >xJJ> j j£j S-JUwJLlI iikdl jl barchan iJt>LjJl JlSjiVl ^ 

j J^o jij J \ Y ~ Y (^u l« l^-plij jl J <W3 Aj ^ 5va L^l>- 4 j^4j j-aj 

LaJi^p 4ji Ja^-N tbarchanoid ridges a-JL>- ^ ia5l aJ ^S la iJU^JLa j 
^yg 51 J.y 2 jj j Transverse 'LyS y > Jl jLiSjl jli jLa ^Jl ^a e-ilS" jJj 
la-S* C (Jla jJl £a L^jJlJrfj ^L>jJl A-P J*# ju J^a SJL>- j ^SC j la JJ*P LgJ ^li)jl 

^ cjLjLjJJ 0-wJLx]l ^1 4>L_^iJ ji jL*-i^Ji ^j-> 

parabolic jJLlI JilllJlj blowout dunes ^^x-yaJl JiCj ti~-~jJl ^Jl 

Jiji ^JLp Jl>- jJ aJU jJI jLi£Jl j-a I^JLS' <->' jJL^j ^ tdune 

l ^-l > ^Jl oL^*l j - *^-*— ■ J Ap-c^^S” Seif ««.a ^^*1 C 5 ^i ^ 

JL>-lj J A^jyJ^\ is_^Ul ^jA <L*_4j j-a j aJI*_JLJ| <L*>-ljJl ^ 4*jL<L>tla Lygjl jjSoj 
c_3 jju j ^da^Jl ^ (J UL*>-lj ^ A~a j ^jA J^iaJl 

pj>«->- ^jl ^jj .Whalebocks jluJ-l jj-$> jl Sand levees iJU ^J| OjUIp 

o^jJUL^wO *1 j-iLyg jLaj t Jsua j-lil ^1 Jj-j-S jJl ^ 4_*aljjJl A dL «a ^ JLa ^j| 

J~oJl) */. £ \ , ^ j^pUJIj c l g*a */ o A , A J^a ^Jl LJtcil ajjLS 

0 JL$ j oU^I lXS> J^al j_P Jla ^J| IS j>- ^ ^SoC^J L ( — & \ i * Y C Jj>-I jJl 

^UaJjl iillSj Aj j_i>-j tjL^ll 4^3 1 j& jJj-bj coL-^yi-l 

.JaSLvJl iwa^j t^LJl 

jLa^Jl ^j^JLa flici^-A ^rAY-^ mY^U^jLa^Jl OJl^ 

^jja (jLawJtJl ^3 A-ylj-^_«Jl jS1j.ll ^jA (Y ^ 

CA^jj) i C A^J L^w%J i ^ ^3 (3^ C-3^ A>-l jJl 

^^ygljVl J5 J C iLa ^Jij tit jJ-lj t^JLjjjJlj t^lwLSlIj tALii*lj 

1>I^>“ J-l 0 ) A^o-jLj kS~*->S li^Xa^ (Sj^ AjuUI A^P 1 

J_S^I ^ll (1)1 [^s ^aJUILI Aj ji ^)1 LgJLftl Ji-yl j (Ja^ljj Co ^JgUlj tA-CJ-aJl i-o^lSUl j 



^ ^ ^ AA" o jifll toLlIj ipl jjJI a jljj o jJRj 


jJl jX^all J jk> £. L-j o ^JL* oIJUa* ^ jJl 0^14) JL* ^Jl d_^CJ * 

'1a -L>-L j i^^Jl CjI^J <1x^*1^ JjSM JL^a i l <_£j ' * - £ • • 0^ ^ j -* £j\j~iJ |*-^^ * y>~ dj^l 

l-j * 0 j£> ^0 L$x* J jb ^JL-j c£ j- 3 "'^ <-*jj\II oIa ./j *U A^m jJU L*I ( — 1) JL^all 

I -La ^j -Lj j .((_£j djJb) iilji-l <pljjJl aJaj ^oj AxjjSf I oIJUaLI oJLa ipjjjil jl>wiS/1 oL‘l £ • * 

AJ&Lu* ‘0 j---*Jl A tf l a'A aIjJ-I . .. il l iLjl J>- •^5 A J *5 oJLP 

.( f mV cJ^I^Ijlp) yL^Sh 


-iV- 






oj j « /3‘ Al ijjJ ^ JUA j-A U5 ULUj ^ JU jJl ^p UJl 

^ * ^JUJj mLAl ^j-Ip JU jJl cJU jJLU .(-a ^ £ * A c^wo-*J!) 4 JL>jUA 

ju^ji ja y TV * , * * • 4*~*S Lg-*_« aL«1?- LjJw»« iJ j_JtJl i?-l jJl ^c- ^y> jLi^l 
o^J* J .Cj» U * Y cJL^I jJl Ju_*Jl) 4»j>- I ^Jl i^L^» Y f * * * * * 

J-^iJ Al ^3 4Pjjy> CblS IjUSvA jwj j JJL U 4>*l jJl U>-U*a ^jA (jLo J)\ 
^4-J^jJl OUt^Jl J~L>*Ij ^1 4_p|jjJl { j& I y >- 1 j jJl ol y&J L)U_j Ia^ ^>-j 

^3 oUt-^Jlj oUJLl-^1 ^j^Snj ^3 JJLoJo ^^lp U~-> jC! Uij! JU jJJ oUj 

^3 ‘W?L>- Ij^j^A.1 { Sm j ^ ® * *** i U 4^U^JI oAt^Jl «.i_p 1^5 
*apU Lc ^A-i ^ U^J'b/lj jUJl ojlij ^ J)\ l^J oU U5" *l$J j>- Uj ot 
o!A£JL* Xj >- jl Lt jU-I <L > jJjj co j^>bj ^jjJLS" ajjJL^I Vl jLUjuI ^^Jp 

. (— ^ ^ £ * * Jjj^lii ApxilSU jjjij) 

Us 4j| 'V I JU ^J| £j j-Jtwfl J-*j Ljjj^ia>- ^0 jU-! ^^-0 j*P jJb jUS/i oJlA j 

4_>-I^Jl JUw*i ^3 4^_j|jJl 4 j>-I y ^JLg-3 c ^AUtLl ^j/3 * > .JUa cJlj 

«*») Nj cLg-JLp JU jJi c_jU-j 4-L^JU 4U_sAjJ| JU jJl 4 dig A o J_A [y* 4_g_^“i ^ilj 
o J^\ JL3J c(_A U W cd^A) . JiJI Jig JU ^J! cilUJ Ojlill 

JU^JI c-U-j -dSAll o ^ - 1 ~ 1 I 4juIAI ojj j ^ 4 ? 1 ol j-Aj-^ oUxljjJl 

(j U — 1 j-A <JjVl •U^' ^ ^ ^ 3 <JL* jJl U>A jJb 

coUJL^AI (3 j-^ U-U ^Jl oUw-Al c _ !&-j j\ kS j^>- ^ I Sand drift jJl 

jA ^yUJl cUoUdl ^3 j_L» 0 ? 0 ^J| ^-LjjJl J^aJ Ujlxp 4 UL 0 ^J| oUi j-AJlj 

^ IajAT I J-J L fi\j Barchanoid Mass Movement iJU J\ Ja5l j^\j oU^Jl 
t j-^Al JUj . UoUAl ^3 jU-ol ^ ^IjjJl Up wLjJj L>JUp ^j_U> jJi 

jL-JtSAl ojjJa>* ^ 1 ^Sl ^Jl ^ ^ jJl (jU-vJ^I ojjJa>- ol(f HA£ 

JJL]A5j U-_*U 4 ^ ,1 2 > Up wUp (3U^U*A) JU ^Jl 4 ULUJ UUi j <lJu jJl Ja5l j-J-tj 
l ^ ^l atf7 ^i cLUj yA 03jJl ^ ^3 J^Ul oliUA i] y>* jJl ^Ip LgJjJji 



ol Oi-ta J\ ciUij 4 j>-\ v — JL>- oboSLJl 

Ol jSb ^Jl oL^LwJJ dJJj jy> ^va J I 0-3 j ^ij oUL^i c5 ia_J<j 

.cJ jJl ^ 4A>- IjJl <jLOSL!l LfJbu 

( j-» o ^ xaJI J^>L>- (^ \ *\A \ 4 jjI ) L&lj->-l oloJX <L*ljjJl oj>w^ j I Jij 

<w.i.va.j Jl ol ^Lvv^-^/l i>-l^j ^ ^ ^ A * ^Lp ^ ,/$-** ^>lj-^ AjIOj 

JbJiJl O jJaJl j^P iouljOJl o JLS J V A>- (osLJ) OUaj*-j Ji jLa jJl ^j-a ^j-U 0^-b 

.(3 j-OJl ^ 4< — > j_*Jl ^ ^ijiJ *^-*-~Jl Jb->- 0^ ^1 jJl 4-?-ljJJ 

0^ >* jr* f ^ O* L/oLgX j->«j ol ^OLcJl j-yXjJ 

(J^Ljo Lo ^»Lp jr<Jhj ji 4»i>*ljJl (JLa jJl ( jja oJj*> .4j>-l jJJ iJl^-jJl ^V^lj^l 

<nj jl LJl ol — k^lo-Nlj ^Ij^Jl — Xj!>U 4 — sI-LaII L fJ>\ jS/l ^ £jj-* % % 

JjI*-* olS' JLii AjJI jjdl j i>- j_odl Barchan Dunes aJ!>L$JI otOSLlI •— b-j ^ blj 
^LwJl 4_i>-jJl Ja**» ^la Jb J j j .Lo^-aJ L jllal ^1 Jj>-I j ^ju L 

0 \ .lib^ ol Lo^ 4I jz~* ^1p ^t-bs^/l I -La ob^JJ 

4^L*Jl l^x^a 3 ^Lp Oj^i d-o^c y> Lmmj I 4b«a^Jl 

La ^A>-jJl (JwL>ca ^jljJb ^LgwJLlI ol -Op (JwL^ll IwLa J^AjJ 

oN J l*_^ ^ J? j>J^I ^yaiJl I j-A bj_*jj .^UJl ^ jLl»I 4_*jjI ^1 4j >Lj (ju 
Lg-^lSo>“l O^Jo (I ^Lo T 0 j^p OjJj) 4-Xa jJl oL05v]| ^Li>jl o^ljj ^1 ^ll 

{y> JL->JLi 4 ftJaJil ^ 0 J-Pjljll Lg_*— sPj ^jJl (JL— a ^Jl olO 

.(^ ^ ^\Ai 4 ^ji-l ^jI) ^jl^l <*-il j & I -Op oL-OS^JI 

4— A,1">0 j^JLo jJl I ol (^ ^ ^ ^ *1 4 j^UslII) Ul ^>-1 ^^Jl 4^1 jjJ I cJ^J 

<L- cJ-s^? J ^ ^ ^Ao <Cwwa t^lj^Jl 4»P ^w*» O^Ao_>-N bt-j ^J>-I ^Jl 4Jww*< 

^L^u^l ^a 5 J) boJwO J** /’ , f n, v Ji^j!> J Ji jL^-ili 

^jl^Jl Ja^ijjdl Lalj J-P jJOa / ^ , V ^1^*- ^ ^ ^ ^ 40^/ ^ ^Jl 

0 — a 3 ^ ^ ^ i \ ^Ao ^4 oO_j: — oil 0 j-jl_aJU c5 — Lo ^J l (JL-j — 4^-^_$3 

S*' / Y f 



jj 3 ^ J*>L>- j->-T ^Jl U^-S* cUlUJ lIU J w5 

J I ‘-XU'I C5^i I ^ZLaAjJLA jy*S-yA J Q A*t ^fl-3 . AX*Jl 

L _ 5 -^23 N i/l 6^»~ ^1 (1)1 (jlwwj'Vl ^bjj UjwO jP jJU / Y ^» * , V) 

^l£Jl ^LajJl a*.o^ iUIi^xJ [*£ 4(^*2 jp / Y ^Y , IV) aJ^j 

i>lj ^jIp ^\jJ\ l^> v^J ^1 oL^I ^ ^ a^>- 
a-^_>- ^ (jL-^Jl ^Lp ^ ^Ao ^L p ^ oJjull o jJLaJI 

t y O 1 «-X^U */3 , A^3 j .w%J 1 4^ 4^«3 ^mJ 1 4_u jU-l A»*_d ^ .wJ I A^-jL*l ^^-«»Jl 

Jl Ui yJI aJUjJI Ui yjl a^JLI ^ ^L2JI ^l£)l J\ JL^jVl Ja^ ^A 

(^l * AAA i ^ l J *b/ 1 taX-^"! ^J.y3j L^WW«J l ( jfr j^A j ^ ^ * , * 

>L# ^ J* j-» / ,Vt (_yJl_p- ^1 JLwJI Jlw <^>- J* ^OLdJl 

jbhii ^Ip JU ^Jl t_b>- j j-ollJ \ ^ A ^ / _A ^ £ V Uj<-*J) 4-U jJ> cJj> JLi J 

aJ^o ^J| d)Ll$3l cJlj La aII (JU ^)l y > &>- £j j*U) a>*Ij ^ ^Jl 

<Uw<>iL) ol J^ait ciiJj jP 5j>LjJ a>-UL-I oU | JJj <, Ojr*" 0 ^ jJl J^Ldl 
( Y ^ JiLlJl) Loj_A> A * * J>j-L>- wLs^2_>J J5 j-P ^-Lj Ajjj j-v^ ^33* 

^jLA-I ^p jJl jJa>“ ^ js^\ A-g_>- ( j^a . LJL>- jJl p'Lw-p-Nl oj-^f <-3j j -^3 

tA^) tL>ejjJJ ojxxll ^ jL>w>Vl ^IJLpI ^^a&Ljj o^xdl (J jz>- 

LJl J-j— o JU jJl ^ J j-JU « J JJUJ ^ ^ i cUIjj ^1 j 

Landsat j-^iJl j H^Y ^UJ Spot ^Ls^Jl j-UJU ollaiJ ^IjU^L^L LjU_d^t j 
ol J-*^a ^3 ^LJl f'UaiJl ^ ^jLjLo ^3_Aj jw jJj tAl) ^aUJ TMS 

^yLjJl frlitiJl i>-U-wa d)l 33* (^) jUj JjJlJ^I J-A U-S' j^lil 

a->-U*-4 ^]| I Ja j tljU&fc i \ Y , £ Y oLS' j— sUJJ a^jI U tfll jj -/all ^ 

j-c Jij a > j->aU aJLlS'j U j-U j ^15^1 ja Jj^l JU<all ol ^1 Ls^jI IjUI Jl5j 
^jA ^JS' Jh>~ jj All caJU?1^14 ojLJUp^ t^Ur a^3 

.aJ aJ jJJl ^JjjJJ ^ jUU^U c-^Lpj ^u^ail ^3 


- 0 • - 



otJUall ol>L« H jLio (M Jj-^- 
iJU/Loll 6^1 y £»l jJIj AjIaJ) 


o-Ull 
jb su7 

0-Lw4 

0 JL^ail 
jbSM. / 

O-Lmm# 

1 JUall 
_>b£* / 

4 

r jl*ii 
jbSU / 

Y JUMail 
jbSU / 

A>-Lm-M# 

'i Juail 
v bSU / 

-L^ail j 

^r* * 

Y * * 

Y * * 

Y * * 

Y » • 

D * * 

<J jS/I 4*\j^\ yjz 

vv^ 

ro 


\<<r 

^ o A 

Y o > 

^ ^ j y<oS 1 oLmLJ 

nr 

- 

- 

- 

- 

- 


•/. i • , • A 

'/.AT , 0 

7.T ^ , ® 

7X , 0 

•/.n 

7.1^, A 

d« 1 1 4j^ill 


. jU^iVl 0^ olil — Li U J^Ldl o-L-w« ( \ ) 

. a ' . ■ il» l ...« jjJu i aii ^Ul elkijl i>-l— * (T) 


jUjjl y*j>- £j jZ~a u\a£ j*-JLd ^Jl l^\ji cu-j j* y * * ^ ^/J 

fjijj If olJuail ^jS LJl frUaiJl ^ I i]Lft jl 4>-\j ^ 

oULJl (_^i ciUS k-jL-*>l ■ i j-*-' Aij 4 Jl- 4 j^-^~ e$* 
l*_£ t »-L jI 'jJtj'yd ‘jMjii&.S £jJl (j- 4 oULJ ^s- x^all jl Jj'il 1 — ~*v 

jki'Vl CJy> Ji L— » jjSu Ji £jia-« «yj V“^>' Oj^l *j~- jl 

(_f*J Vl jj-^U-l J— Mail (_yi jL^-i^/l jmoJJ iil tiU.LSj cAjjjJ.1 J^abll 

^ Js^ ' A ,_JI Lr? * * jr- J^ 1 >•** l-^ib (j^ 1 

l ^lill I V • J} i*p- ^Jl ^1 jl JsL jIj^I ^ <^ii' oLji~il 

(AL /j*->jU ^ • • * jti’L S-i jJr' “l^i' <^» ^ ^ *\A i - \ W A 

toLiUJil ^ JJUjAI J UaJ jLJjAJ ^jJLJl jjjdl ^'Ij tMahmood, 1987) 

iU j t5_J jJLl «Lll mJIj^-I ^ ol j-^yb ‘ jSLi-l ^ ^I'j i»_.Ja^Jl oLL-pj 

^1 p jUT 4_^/l jJj (—A ^ i XV) Lo-5 

jbcJLlw-Nl ik~*l ^ CU>tJ0l Jajt jiM j!A>- 

jjJl ol ^AV fl*l! 4^>-ljJ J-aj 









^ r 5'Lo < S/l) olkkiJj aJJ y ^Js* aJLpI ( y^gJl j ^ jJai\ j jjll) 

^r*“ jJl 9 4Sy>- ^ Jl° jJl Otj t JU ^Jt j ( c5 LiL^i! *LJJ Sy_>Jj 

y ' ® 61 Jp JwL» \l*j 4oli^_^Jl y jLSC-fc VT Y Y , 1 \ o^J? 

. Jl* jJl 

: JU ^Jl <J&-j y**« U-3 4^LU 5JU-I jjJI 

oLv-l jjJl ^,/3* J j +,a X >dl j_*Jl 1 -Ia JL*j J 

61 xy OlS' a^Ij y JU jJl c-i^j 4 JLS 61 I 

c <Jl>d! 1-La l * - y ijAj j-^jj i^L-l ajJ 6 jScJ aJL>-IJ| <L*Ij 3 ylj j tjUwaii 
j ^UL>d |» « wwdj <u**l jjJ) o^La ya o-LgJl 61 tULL^ Li>x_a^jI l ^ ,5j d~_>* 

(J^->“ y> tiUij JUj6Ij cJLowJLJI ya o*-l j ^1 p <Jl-a jJl 

.(Y* * ^ ) tO ^ ^*0 tO ^AV) ol y*Jll Landsat 5 TM 2 : U ^ i ^lUsI J.12 
o^Ai«l yJlj ojjLdJl dll oyc ol-i-S' aS* y- Xpj y cLUS y a*o 1I Ax>t-^-dlj 
j%-lL-xll oLiliaJ Jj J-_> t^jo Vjl aJL^LJI o^jLJ jlJ j .LaLp j_Jl_p i_*jjl oJii 
jt-j J3 ^ t a_ajLJ| a « ^L^dl l ollaiJt JJj£ ya A>-l ^U I a«j>- jJ j j-a 

jtLil j tSand dunes iJU ^Jl 6LJtS6l j tSand Sheet iJU J\ oLJ. yJl I^Jb U jy 
tUraban Areas and Sabkhates j 6lj-*— *Jl j t Rocky areas Ajy*_^Jl 

.(YY j£iJl) Vegetations iplyJl J 

(aJ^jJI 6U^Ij oLi! >JI) JU jJl JUaJ a-JIxJI & dJLS" ^ 

A ?-C'\ jjJl ^ aIL^Iaj A-^ j wI? 3jwL^» Igi ./? dj J ji_>- ( J^>- 

6L-^Jl oils' j .( \ * ) j*J j Jj-L^-lj (Y T) jtij JSwJt J^LJl j 

<• V * * - ^ * (JU U £j\ jS J)\ l] J>c^\ X^P jJ Ai^lJl l^J Juxpl ^1 aJL>- jJl 
lg-ip cJycJl a^U ^ j| 6Ll53l (j ^1 JU^j ^1 iiU^Nl IJLa 


Jj-Aji-I y JS' y a-j-L ^J l 6L-tS3l ^ j-viSl yii j 

.aJ^jJI aaIx>«-« ^1 jj\ y~£j aoJI La jJ^l>*^oj <Uvu>ji*'! 



I III 



*L^yi M ji i.UJI jijfjJrl JUll (YT) JSLi 

jl-iej ja : j-Uall 


-or- 



iJu^i j»aJ-i:,.,.^(Yr) 

i>*i jj ju jJi ^ 

ii^UI ^\ js > I : jJUoil 


o-Ij ^ aJ^j Jja>- Jl JL» jJI <Jlk; :0 * ) ^ij J jjl?- 



i>Lil 

^ 11 

J — sj-i 

^Oxi I 4j>x-w< ! ^ 
aj _ y>wj J*>\j 

ol V : cA 

45 km 2 

^>JI JUJI 
(d _jc*JO 

A 

1 ijJLiUJl 1 ^ 
pr*^ : lA 

120 km 2 

JU-iJl cf/jll JiJ-l 
oLoIaJ 

B 

l 5 ■ (3 j 

ir J\ 

23.5 km 2 

^ yJl JUJiJl 
(Ji^ 

c 

p-JjJlj (5 ^-aJI ^ 

MjjHflj** : r 

: u-* 

aJLLJI 

438 km 2 

^jAJl twwAi 

D 

: ir 

cj[£jJ.\ Apljj 

159 km 2 

(ojLjJl f\}>-) 

E 


ii»-LJl jIj^I ja :_,JUaII 



-Oi- 






1 o (A) JJb- 

(A) North - Western filed (A1 uyun filed) 


La jUSDI iiuJ? 


\ ^ 0 jt-j j L <y.j^r j ^L^L Irilki jLLl Jj ^ l *i 

. LgJLJL^ j (^ o * * — ^ TV L^Jw« ^L^>-Vl c_aJL>*--o ^ LJlS” 

- N * * ) ^ya ^L>tj>-lj parabolic JSLi ^ JLowLJI a_JL> ^J l o jJl ^Juj 
L^K j . oJLjLJI ^LjJI oLL^I j-^L LuJL-a aLL« ^ * <JLSw»I LgJj (^ V * * 
A-S* A-jiljL>t^ ^L>t_>-lj L>L->-jj ILLS' jl>-I jSj ^JJLl-i jS' ^3 L—>^i ^- 1 

a_p^^Jw« oL>l L^i^ a — p ( ai^*< /^» NX X , ^ dj L-p wJl ) 

^1p ^ ><JwQ LL^> o 1 jL>- A— oL>- j- 1 ^ OLlSII oIa ^JLx^ .^LL*Jl *3 

.J L-Sl ,v 5 (*iJil iiL-) Aj LsLa aaLj: l> aiUL^N LlJi 9 to-l Jl 





Y*5M Y • (oLiSla) JUiJI ^ >1 JiLl (B) JJb^ 

(B) North - centraPfield (Naqa Dhanaban field) 


(Y^fSjJO) 


iJL^wJl A>TLy^i . IjjP A>U**I ili 

|La j ia-J? 

iJLw» aA * jJl Sji jJl j JLw ^1 j^JLlI (Jjjb Lg-^w^j j 

y* jLJlSj pS ) A J jIzj L>j&JL>-I <Jl>-I J jLo parabolic A* j£*~a jL JlS JiLi 
(jllaj ^ L-JL5 Y i * ^^Ip o ^ Jlij tbarchanoid ^L>- j> 
^L>t>-lj LgJw« £ Y (ai** Y 0— T) I^jlp j-wo OjJls j (^ *\ • % — T • ) 

4-^ j£L*^i — 4-yj3 jS* oL^ JJLi-l t— J jl>- JL>- ^_jj .ip j-wJl JbJL>«jJ (j»^0 * — ^ •) 
JoXf JJbJ-l lijfc ^ JU jJl Jlc j tBarchan jl >- j JUS ^Transverse to parabolic 

.o-iyj <jj* ^J\ 




rr , o (^lji jjS) JU^Ji (c) jJb- 

(C) North - eastern field "(Dil ar Riyashi field) 



(Yl^JSLi) 


<j j-a!I 


:L 








! La jb\j>^oj jLiSsJl 

ciiJU 4~Jt» parabolic ^ ^Soc* <y <$>- JJbM I <uL* jJl SyjJl 

j—^oco 1 «! 4-jzlSj>*~a ji o • yp ^iji ^ ^ y-Jl p ~dS j 

' ls * ^ barchanoid jl parabolic 

. Ol>C*wwJl ^yO < > j*A>J ^>L>" jJl 0 J^SjJ jLo-i — 

.barchans or brachanoids £jj y> j^Scuj ^lj>- - 

^JLj j 0 • — AO) (jlial!l I jj* ^ <LJL>- j-JI OLJtSJl ^L>«— >-l ^Lj j 

lo Ua>- ^pl y LJtS' o • ^Jlp yjJl p Jl 5 j /^ * Ja^» yu 

. ^1p y^Jw< ^]1 UxwAijjio 1 Jj Jn^j JJii-l ! J-A ^JdLc^ ( 4Jww*> T — ^ ) yj 


-ov- 



jti' i V'A Jl c-Jj) ^ (D) 

(D) South - central field (Qalib al Ghurabi Field) 



Qalib Al Ghurabi Field 


- 0A- 






a ] La.. J I :L y j (_$yJl < 

4pljjJl fljp- ll) y>- fyr^ f I c 'ljT > " X* 


:1a 4a~Js 

y j£A\ j£— i y ^^a j Holocene OyA*-^' y*-* y OjU <uLyJl 5y jJI 
Classic £jj y didiS’ JL>- y y yJl J Sand sheet yL»j oL**y £* Parabolic 

^Js- kjy Jl y tiJuj Oojl y (JUaJl Ua c_iTbj .parabolic - barchanoid 

f U^t ^ © 0 J~Ui i(f 1 ••->••) y ^jljS f 1 L?*^ * * * 

:y JjUaJl Ua L*y-lj t(f *\ • * - \ * * ) 

— ^ V * )fL>i_?-L yl— >-y y-0-£ *1 * d y*-Jl j*-J flj-^" _ 

. a>-I _^J l y dy yj /f ^ o — o ) oIp^~o (f © T • 

j^lyj US' (NNE - 55W) «Ul y Linear jUS y <-AJ>* J y y fly- “ 
(fT £ • )5JL~C k\../i a '. a Barchan , parabolic y^SU-« - d)L^y £lyl y JLj-LS 
y OUoSJl f L>«-?-l ^jl y. j OL-S^JI ap j-»« y J — U jc-*-*^l ^ _/SJ 

.(U-/f U-o, o)oUy~oj(f*T *-U •) 

HpUjJI «L»y-l Sjl yf <uL* j olyyj o\~iS y t-ilbj j .^^l <j? f Ij^l — 

^^Ip lJ yd I jO JJj t JL* ^1 ^ LpIjjJI y Li ,jJj» £|U>yj i^-ljJl y 

Jl5d.lj(^/f^r-o)Jj^i^yc^(fi©*-U • ) \ • • 
UyJ LJLwJl frly-S/l yj tLgjP y y JAS Lf UsU ^U-l y I yj .LJlA-y 
E (Jlki! iJbJLjJ f lyLl I Ja Jirj tj-Lp-d’ J*-*; UU^ obljjul -L*-y f I yU 
.4ikdl yJl 0US3I j ^L* _^l >Uail Oil oIxa* £jr*iJ 



159km 2 (S jlji\ ^ jJr I (E) 

(E) Southernmost centeral field ( Hazm az Zibarah Field) 



JUJJI J~>- ijpljj (B) JJb^ 

;Ia 

80 j t JSdJLJl LLk^~wa Barchan UL>- Y • ^^Jlp ^ 

AjujI (^UaJl JlSLilj 

o j^S ^ \ 4ia-^ jJU jLj^Jl (iJLJl jl>- ^\j>~ ~ 

.Prabolic & transverse 5JL»^laJl iws> yJlj ^ (^ * • - Y • 0 
. / ^ £ % — ^ *\) (JjjcC ii j>Cj (iJLJl A»gj>-I j^o) Nw f lj>- — 

•ii y > *Ju (j- 4 ( Aj>-I jJJ jv-S* Y ^-^LS' ^l^>- ~ 

.aJ jjJl i^JLl ^ 1 JU JL^J JlTj iplj^Jl ^ c-^ jiJl ^iao 

- 1 , o) Jj^-f ^L>- j-Jl dr 4 ^J- 4 r’>^ ” 

Ijuju^j l-i-A (^Y* • ±X o • - ^ £j\ jSj j *->*->- j Y 

I^Ja>- IJuJl^j JlC JjU-I <L)I J j-iJl { j^tJ *Ua*Jl i>-ljJJ 

.A^pljjJl oU>-L*llj (jl jj-a J La jjl I J>y*j L<ajl 



Igjbjl 

oLp^ Small Barckan dunes o j-JwaJl bJL>-j-Jl JLdSJl ii - \ 

o^* 5 uL-2^J4 ii /^Yo cJtL 

. Al^» / f 0 - V yu L C*>- jl y olpj^j Transverse yJljParabolic 
(^ \ 0 ^ISb J-s^i ojJL) panchromatic band - Y 

J^A->- LJL ^Jl oLd53t J Ja yj>*b J^LdJ JL* jl oL^jjN oliaiU 

< Jb- ^5 i-Juj oL^ y> LSI jj> y* dlb Jxx*I Jij cLLp ^d_p Ljj^/I 

ya j .LL ^Jl jldSJl ^ Ju£ ^JLp Jx Lc Leeword side (sand shadow) JJJl JL j 
.l^Jj jLiil JL jJl o^Xc* xx£ y$bl i^LdJl lx* j J^U- 

Jb-b ^XtSJl cJSj y* xM ^ l ^Lm\ jj x LpI jjJl ob^Ldi ^ ~ Y' 

.iik>J.I J jJbJJ aJLo ^ 11 oLSUaJl 

^JJbM d)l 4xbbtll J jJLU ^|>*b 4,*bjJl ddi^Jl j~>- X/3 j y° uic^d ~ ^ 

o j ^k>- JiJ-l Jic (i^ljbJl - ^yyJl ( D ) iSJ^A' 

oLd *Ja^ cJj>-y yJl iijLgJl LJL ^Jl ob-«j>Jl ^J\ dib iSj-^tJ 

. JL ^Jl y*t>- j~+*j ipjjdl ob-Ldl 

c_X-jJl J^L* y» Lx I (s jlyJl ^Ij-^) (E) j~^*i ~ 0 

Xcc oLiSUl ye xxp (SbldJl L>^ll ) Sj-JaiL( ^LjJl 

4j>- I ^JJ c _ 5 JL® j J> jp 4- L oJCa ^JJLjLI IJL^J 4^b j oy^ x>- I Ld tLbjy 

.LpI jjJl <jl?Lil yj 

Jir yJl J ja Jd y« (OUiUj) JlI (B) JL ^Jt Lxl ^Xuj - T 

L-pljjJl oL^LJil jjjJ dJJi iS}*iJ tbJUl 4-J^ll Ljj Ixx^J 

L_iL-jJl jlXL ( JJX) ^wJu L^olj j 

lxx$j (C) JiLlj tJjyJl (A) JiU y« J5 Jic - V 
oLdSJl ^IjlpIj j -XsaII dUij JL« ^Jl 

Lpj J^a bwwJs> ^1 iiUi jLodJl ye 4-^L jJl 0 Jl ^iLb} 



iiU-) (A) JJbU ^ &\ *w»J I 

. (^-3 wLoj 

oL^ oLiSvJl y* I ^Ja>- I Ju J^J iJLjfc jl ioLs^-dJl 0L0 jil ( j^ j-$iaj — ^ 

j-JL-a <L_ ^-1 J_>3 Jl— a ^J| <jl 1 — OwS* ^3 ^LJI *Ua*Jl 

0*>VSwJj ^ia^-l J--.JLXJ (Y ^) JSLSJI ^ £W>lj J* JL«jJ| 

• W^r'j-f j^>o ^yJlj ^Iji! 

c( ^ W) t( ^ ^AV) fljHpSh Jt>U. v‘U_AJl ^^5 >' otAJbi o ^>1 JLij - <\ 

(r • JS^JI) U, ^| oLi >JI J JLL.^1 oLJ^Jl oUI 0 (Y * • >) 

.( ^ ^ ) JjJl>- ^ 4^a i>w?l J C 



JU ^31 ^>»>- £j jj** j 'J^ <J&-j -(y M J^-i 

(iS^Ul al-U-l : jJUail) 


-1Y- 


iJLo j}\ oLi jiJIj jLiSGl ol>L^o ^ ol ( \ \ ) J jJj>- 
(ft * * ^ -^HAVoOll J^U) 



f Y* 0 



ol jOJI 


(y) 

( r ^) 

( V } 

s' v* 

'/.r , 0 £ 

Nv 

< 

> 

iYY, *Y*V 

YAA , TY t 0 

£ -V, OAH 

U.j]| 0U1S3I 

'/XA , w 

iv, ov«r 

^ VY , YY TV 


Wl'MVi 

aJu jJl oLi ^iJl 

■/.u,no 

n\, • \n 

0 <\i,YtVi 

no, nn 

orY, y nr 



(*i>-U)l ^ :jju<al0 


*c5^i ^ (JjLJI JjOi-l Oiri ^ 


jlo_JLc * * \ — p ijr—^ f ^ ^AV ^Lp A_Jlo ^Jl ol - iSsJ i 5_>- I — *—4 oL j $• 

a-JLo ^J| oLA^I ol^L_4 dJUl^j J.r , 0 £ ITVA 

:/xa , w J\ * v , ov or jIojlc 

^ill oil j (JU*> (<lJ- 4 jJl oLJ* j_illj oL--i5\Jl) (Jl—4 jJl i) <oL_jj 

\ ^AV ^Ip ^ /U, 1 o^Lo ^ 1 L^JaJu 

— ^ ^AV ^Lp <ju l» 4-J^ jJl oU-Lwwo Lvi>l JjO-A~l % 

^^toljXprjSL^iy.^ y* m,U jlJuLc^<m 

Oil j (J 7 . M , \ Y a~o ^ V 0 Y ’ U T 0 jtJLi ^ ^ oLi ^ S ^ 
ol ^ Y * * \ ^Lp c5 jl>- Ijc- 4 oLi j_i!l j 5— JLa jJl oLoS3l ^ <L>-Lw*^4 

. a^- 1 jJl ^^Lp ^1 o^-jJI ^ UIp UU£l tjw oLjJl j ^,^^11 iL^a>«-o 

Oj J.A- Ji ^ ^ 1 — \ ^AV) ^yaflbiJlj ^jLiII OJJS ol ii^-LSl j^juj 

£+ 0 jJl jm o-ljJl ^ J£\ olii-l oiLj ^>j .IajLIijIj ol>*^Jl o £tJUdl 
i>-l jJl jl j iiol p ^ (JtojJl 4 S j^>- c-ol j j 

.a>-I jJl ^ j^j ^JJl ^Lo jJl oi>-jJl ^ 1 Jjlji^ UUSl 3 j^j 4-^IjJI aJL* 2 >JJ j 

.JU ^1 J SiL^Jl ol >jJu(T\) J&JJI 

oljjJl a a\ s\a ^yi>~ ^ aJ^ ^J| oLJ^I ^ aaJul^o ^1 ^j| y^Sj o j_xxJl ^ ^ * 


-nr- 





















JjL>- (Sief) Linear Dunes aJ jL_J53l JJU oLJ j-LI ^ 

JJL>- Js Fossel oLJLSj parabolic Dunes oLJLSj j-r*^ 

JJO- oJLjbw* £l jjIj tA*-S a]j ««~j DLLS' Ls<ijlj to jLjJl 

.(rr jsLi)^Lji 


. Lws^^rfJi 

;^L Lc y aL>-LJI Ola aJLL^JI 

jLa jJl iLSLtwo L y2j^> 1*0 o-lj ^ oLxljjJl 5 jjjJ? ( ^ ) 

-Tt-v?! jJl j ^ j l L ^ ojLj c_3 j wLpL^jo a -0 Lg_>lj t<w?L>- 


^ I JL>cJL*^Lj j t A_>-ljJl ^ A-JwwJ 1 0*1 j^s_ijdJ o 1 OyLdl o jj ^ ^ ) 

.aL>L| t-JUVlj o oLiiJl 

. Jl* jJl t— A-g^-l^o CdL 1-*P ^a OjDj>xX~AI (YO 

L*0 a^JuIL A_i_h>Jtl Ljl>*-J 1 oL^i-l Oh OjUjJI j jiL^aJ ( O 

.4j>-I^U ajuJI oL-ijjJl 


O^iLJI j aU jt Lljp^ j >- 1 j 
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4 2 la ic JL* j}\ \ ^A£ / _a ^ £ * 0 4£t-w*i ^u_>t-4 4 j-s-iM ^>1 — 

iCj j53l o^L>o L^l j_*JU jjJl j 5 j«j>-j o 

( Y £ ) ^JoJl <Li>^S3l <Lil <u^ji-lj 

^pij>si *L^yi ^\) /^^ £ ^ ^) c<jlji jl^ jl^ ciii^Ji - 

“ iSuA-l c5 l r J-l ^Iko (^ jVl i*JaJl - 

Wj^^IjjJi^uuy^y /jutr) OwdJaJUl JL-P wU^>*-4 4 j-^l “ 

. ^ya^s^Ll £jllxa .^J^/l AnJall “ ^j4> J& 4 

4 l la* -j ^ ^Jt cL-* jJaj t(^Y * * Y ) 44 _^jJLaj ^y> < UL **yj 4 J^->-jJl — 

•f Y * % Y jJjj 4oLil ^JIp 4l>^o — aj^jaa-JI iojJl <£UI — 

<S>-\ J ^ Jto j}\ J->«->- £j jJL* 6*1—15 p—JiJ 4^Y % * \ ) 4(jl*-a ^ jk*a 4^L J jJl ~ 
4LJLxJl oL^ljjJl 4_JlS^ 4 ^LjJ 1 ^jJLjjdl 4 <Lo i-ajjJl a^JUIL 

.^jj>sJl 4 ^jaJI ^JjL| 4a»L>- 

^1 ^jJI £-*> j-Jt j\ Jl (^Y * * Y /^\£Yr)4ji^ c ^4^j^l- 

^j-P jLull^l oLlL" 4->-l jj I oL^I 

ol — w-ljjJl <ui5 40 j j. JL«.* jJz* iJL- J “ 4_2$1 jJcA-I oLa jJlxil J Jju 

4^jaJ| tLJljJl 

— oLLiJlj ^ll Sjbl — eLilj i-pljjJl ojlJj ~ JLo->-l 4 J>-l ^Jl J~-*Jl — 

— & \ £ * Y ^Ip *L„^y\j JU jJl y>^>- jJL* ^^p 
jvjJiilt JUixJil 5i-£ . > TV ^) <dJl jl_p JUj>«-o cj^UJI JLoJl - 

^jUxo .jujJLIj 

4— Jl5Lol 4 *Jj j 4^5 ^ — 

oL-ljjJl Sjjj 4 1 ^ xS j->~j 4-JL» jJl oLj^JI 4 . i wL*j ^p 

— YV) ^it jJl® Aj^ 4—o^Jl a^LJl! ^ 4_jjI j>x ^ aJl 


- 1 ^- 



j,yS\ 

4w^U) j}\ j— *Jl / _A \ i \ l) 4 J x— ^ JL^Owj>-i aJJ I JL_*_P 4 j-AliaJi — 

AjxLc^ilj f'l — A__2~l J ^3 A_*_pl jjJl (J jJbL-l jj ^3 La ylj AjjLjJl j 

— J y^> dJLLU kx~a\j>- — AO jJCvJt 4<Lil y<->- o y>*-) 4 AO j-JCvJl 

XYOxuJL^lJI 

- i-il a-^Ij:> (j» ^ ^ M ^) Ju^l <dJl JL-p 4 y^UaJl - 

.Al>wbM AjcJ^JI 

oU-lj ^ ^yL jJI l)I <^\Jks>- 4_A \ £ * A 4 JU_>-i y y>j>- jJl X-P 4 ^-wojJ| — 

.{[*y\ 4jwL>- . aj j£Cj> j*£- j^X»»>-Lo <L)L>ij *1^>-Nl 
^^Uoi^JLUm • /UH)*ju>i y-i P 4^-w^— *Ji 

^ y ^LoNl ocoU>- — ^*p oljj-xS’^ ilL^j ^Lw^-Nl <da3L>s^a 


. a~o*>L^N I 

oUu*)!] ^owJ^Nl yS ^ll 4 oLJlIj a_pIjjJI ojljj 4 <L_o j_*_vJl a_^j_*JI <l£L1uJ.I — 

Aj A^j>o jLJl CjL^L-v ^ 1 )A*pljjJl Aj jiajljl A-JLJl <L_>L&J>“ ^pljjJl 

.(-a > nr) iLi 1 * i^jlp oJu^i yJi ^pijjJij 

/jh\n 0) c ^- s^Lj y A_Ul AaP 4^^«J 

L*3l^Ai^l 3 ^yp ^ A»w^»lp A_L_*^w-Loj 4 Aj. 2 I A#u ytil 

. AJo jSLSl iJl y*J^I j Ow>jSL!l <UcaL>o 

AO A_o y*Ji A^1_^<*U A-*-3 1 1 aIjj yL-l (^ ^ ^ A 0 4oj^- 4y>*3 JCJ — 


Oj jjL*S1 


yJl A^-pljjJl^ Aj ^J ajjJl A_^>«_jjLJ| ^ 1 4A^p!jjJi AjjJajJl A*JL*»Ji A >Lo«_>- 

“ —a ^ i ^ V I A^-Jail — a_?-I j a_Lj Ljj ojLv2jIj L^JLp cJUj^il 

KJUII 40 UIIJ i-pljjJl ojljj 4^L^^L L^pIjjJI JjUobU >5 >1 

.Aj3j^-wJ| io j*}\ 

iulil La^jI yA ^ A-^lj.5 c-Lwvj>-Nl aj>-!^ cyoj>- jJi Jw^p y> yjJjLxJl yjj 44-^^-j 
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oLmUj LJI yJr' JjJLjJI SjjJl <y 

.(^ \ ^AV / & \ £ * V) iy j^Ji ioyJi a5XJ.1 

2 . g . k yj| jj^ldi ^Jlp JLo ^J l iwA^J yU <L*I y ^ ^A<\) t f 

tiy j-JWwJl yjyJl i£Uil <y AjjI yw2 Jl oL/l jjJl 4iL>- i-^lj y 

jXi*» dJLill a^»L>- c^l y w3.l l oLoii y j^y* 


A^Juil .^U^Jl toLilj A_pI jjJl 5 jl jj ^ ^VV) jt— 3 


.Ay j^wJl io yJl 


aJJ| JLy ty-J jJl y 4->-lj % ) <-y <*-* t Jlj^_5 

A^ji-I £jUa» 

a_u yJl aS^U-LI iyl jkj>- <y oL-l y t(^ ^ ^ ^ - U H) tjjy>-Tj “ 

.oylill - ^yyJl ^SUJl jb tAyJaJl yJlyM tAyywJl 
2 _- ~*' j m ~ S ^u-j tA_jJajJi j ^ jLJJ yy«Jl JLy JJUil ^IwLaJI Oy>o ~ 

. JLy-oJl! 


-V\ - 



